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EXECUTIVE SUMMARY 
 
Information on the means and extent of ERA countries' S&T cooperation with BR, IN and RU 
(BIR) is fragmented and not readily available. Often countries themselves re-orientate their 
strategies and internationalisation of their S&T policies according to emerging competitiveness 
and economic challenges. Therefore, to obtain better insights into ERA countries' international 
S&T cooperation with these countries, a questionnaire based approach was developed through 
the CREST Working Group on Internationalisation of R&D1, focused on ERA countries' 
policies on internationalisation of S&T. It was aimed at providing an overview of their S&T 
cooperation policies, their dynamics, government strategies and related experiences with BIR. 
The report thus aims to provide an assessment of the status of public S&T cooperation based 
on analysis of questionnaire responses and further analytical work to identify good practices, 
common objectives and open questions. These in turn feed more focused discussions and 
possible transnational coordination of certain internationalisation policies with these countries. 
The original questionnaire data has been summarised and used to produce some composite 
indicators, which served as a basis for an overall comparative assessment. 23 completed sets of 
questionnaires and an additional single questionnaire had been received2 covering 21 MS 
representing approximately 75% of MS and 3 AC representing 60% of the addressed countries. 
 
A new assessment and benchmark methodology was developed for a thorough analysis of the 
questionnaire responses based on the quantification of numerous qualitative responses. Two 
models describing corresponding composite quantitative indicators were introduced for 
comparison of intensity of ERA countries' governmental S&T cooperation with BIR. Model 1 - 
Index "Degree of Networking" based on policy instruments implemented for international 
S&T cooperation with BIR in ERA countries; and Model 2 - Index "Cooperation Status" a 
composite indicator summing up information on ERA countries' S&T cooperation policy 
dynamic, institutional capacity and related policy measures, and practical implementation of 
S&T cooperation policies with BIR, together describing the overall S&T cooperation policy 
implementation framework for S&T internationalisation with BIR. Since the two models and 
indexes supplement each other, calculated numeric values for ERA countries were combined 
and the composite quantitative indicator named "Intensity of Cooperation" was introduced for 
integrated assessment of ERA countries' international S&T cooperation.  
 
A composite indicator for the assessment of policy relevance was related with performance of 
S&T cooperation policies alone, as well as with GERD as a proxy indicator for hard Input and 
scientific co-publications as Output indicator. On this basis, ERA countries were benchmarked 
and further comparative assessment/analysis of expected practical impacts of introduced and 
planned policies on internationalisation of S&T cooperation in ERA countries with BIR, based 
on comparisons of questionnaire data with the additional information obtained via data mining 
was made. Comparisons with information obtained via the Thomson Reuters Scientific ISI 
Web of Knowledge - ISI Science Citation Index (Expanded), Eurostat and EC, DG RTD 
Regional Key Figures Databases supported assessment of underlying reasons for good S&T 
cooperation practices. The report summarizes the lessons learnt from comparative perspective, 
addressing good practices in international S&T cooperation with BR, IN and RU, and, where 
possible, underlying reasons for successful practices were acknowledged. Three indicative 
Figures (epitomized from Chapter 3.5) presenting the final benchmarking assessment of S&T 
cooperation of ERA countries and practical performance of their S&T cooperation policies 
with BR, IN and RU are attached below indicating the relation between soft and hard policy 
inputs introduced by ERA countries and practical performance of these inputs through 
scientific co-publications (output) with BIR in the period 2005-2007. 
 
1 CREST (The European Scientific and Technical Research Committee) 
2 MS: AT, CY, CZ, DE, DK, ES, FI, FR, GR, IE, IT, LT, LV, NL, PL, PT, RO, SE, SI and UK + BE*;  
 AC: CH, NO and TR; 
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1.   INTRODUCTION 
 
1.1. Background 
 
Based on the European Commission communication “Investing in Research: An action plan for 
Europe”, the Council’s invitation to apply the Open Method of Coordination (OMC) and 
CREST (The European Scientific and Technical Research Committee) Working Groups (WGs) 
to facilitate a mutual learning process among the EU Member States (MS) and countries 
directly associated to the EU Framework Programmes (=Associated Countries AC and CREST 
Observers)3 on national policy approaches to the internationalisation of S&T towards third 
countries, a CREST Working Group on Internationalisation of R&D (WG INCO) was 
established in 2007. 
 
The focus of the group is on assessment and analysis of R&D cooperation between MS and 
AC, referred to in this report collectively as the "ERA countries," and the major emerging 
world economies such as Brazil, Russia, India and China (i.e. so called "BRIC" countries). In 
the first phase of the Working Group (2007), a pilot questionnaire survey regarding S&T 
cooperation of ERA Countries with China was performed and an expert country-specific 
analytical report was produced. In the second phase (2008), the target priority partner countries 
were Brazil (BR), India (IN) and Russia (RU), referred to collectively in the current report as 
BIR countries.  
 
In order to be better prepared to face the challenges of globalisation in R&D, to use worldwide 
knowledge and scientific resources more efficiently, and to facilitate a mutual learning process 
among the ERA Countries regarding their national public policy approaches, a continuous 
discussion of the R&D internationalisation activities has been organised. The CREST Working 
Group has offered an effective framework for the exchange of practices and has provided many 
useful contributions to support countries in shaping more coherent and coordinated approaches 
to the formulation and implementation of national R&D policies for internationalisation in the 
future. It has also sought to facilitate transnational coordination of S&T internationalisation 
policies in ERA Countries towards the third countries.  
 
The WG promoted a set of proactive measures, templates and continuous exchange of 
experiences with national policies on internationalisation of R&D. This comparative report 
therefore aims at summarising ERA countries' contributions with regard to government 
policies and strategies for international S&T cooperation with Brazil, India and Russia.  
 
1.2. Provision of Information on S&T cooperation between ERA countries 
and BIR 
 
Information on the means and extent of ERA countries' S&T cooperation with BIR is 
fragmented and not readily available. Often countries themselves re-orientate their strategies 
and internationalisation of their S&T policies according to emerging competitiveness and 
economic challenges. Therefore, to obtain better insights into ERA countries' international 
S&T cooperation with BIR, a questionnaire based approach was developed, focused on ERA 
countries' policies on internationalisation of S&T. It was aimed at providing an overview of 
their S&T cooperation policies, government strategies and related experiences with the BIR 
countries. The current report, thus, aims to provide an assessment of the status of public S&T 
cooperation based on analysis of questionnaire responses and further analytical work to 
 
3 as of December 2008 these are Iceland, Liechtenstein, Norway, Switzerland, Turkey, Israel, Croatia, FYROM - 
Macedonia, Serbia, Montenegro, Bosnia and Herzegovina and Albania; 
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identify good practices, common objectives and open questions. These in turn feed more 
focused discussions and possible transnational coordination of certain internationalisation 
policies with these countries.  
 
The original questionnaire data has been summarised and used to produce some composite 
indicators, which served as a basis for an overall comparative assessment. Furthermore, the 
three separate expert country reports (Brianso-Penalva, 2008; Wogart, 2008; Spiesberger, 
2008) are intended to provide further complementary insight into the S&T policies, practices, 
human potential, priority research areas, national S&T and education systems in each of the 
three countries, as well as their S&T cooperation activities with ERA countries.  
 
The questionnaires were distributed in Spring 2008 among the 32 CREST countries (27 MS 
and 5 AC)4 and by December 2008 23 completed sets of questionnaires had been received,5
covering twenty MS representing approximately 75% of MS and three AC representing 60% of 
the addressed five countries. An additional single questionnaire was submitted for BE*6. No 
responses were received from six EU Member States (BG, EE, HU, LU, MT and SK) and two 
Associated Countries (Iceland and Liechtenstein). 
 
To strengthen the analysis and assessment of the expected practical impacts of introduced and 
planned internationalisation policies, questionnaire data has been supplemented in this report 
by abundant additional data obtained via data mining.  
 
1.3. Structure of the Report 
 
The focus of this report is on government policies and strategies for international S&T 
cooperation with Brazil, India and Russia rather than institutional or private sector ones.  
 
Based on the responses provided to the questionnaire, Chapter 2 presents a comparative 
analysis of ERA countries' government S&T cooperation policies, i.e. information provided on 
agreements, tendencies, national strategies for internationalisation of R&D policies, institutions 
and actors promoting cooperation and trends in cooperation with BIR. To emphasis the 
importance of specific information given by ERA countries, the questionnaire responses are 
summarised by the important clusters of S&T internationalisation policies.  
 
Chapter 3 provides a thorough assessment of the questionnaire responses regarding 
government S&T cooperation of ERA countries. This chapter represents the analytical core of 
this summary report with an investigative part and thorough comparative assessment, in which 
the information regarding international S&T cooperation with BIR reported by ERA countries 
is put into a broader perspective and its policy relevance is assessed. Based on the developed 
methodology for systematic approach to the quantification of qualitative responses (see Annex 
2), the respective levels and development phases of international S&T cooperation in ERA 
countries towards Brazil, India and Russia are analysed. On this basis, ERA countries are 
ranked according to the status of their institutional capacity, implemented measures and their 
overall policy framework for international S&T cooperation. An analysis is made of underlying 
reasons for their S&T cooperation frameworks where possible. The collective responses of 
 
4 some of the CREST observer countries1 were not involved in the survey due to various objective reasons; 
5 MS: AT, CY, CZ, DE, DK, ES, FI, FR, GR, IE, IT, LT, LV, NL, PL, PT, RO, SE, SI and UK + BE*(see 6);  
 AC: CH, NO and TR; 
6 BE* - A single questionnaire covering internationalisation of R&D cooperation of Flanders (one of the three 
Belgian regions) with India was also received. Despite it only represents one of the 3 regions, this partial data is 
presented in this report for indicative purposes, however it is marked with an asterisk on the graphs, tables and 
assessments where shown. 
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ERA countries from the two assessment models are compared here against the obtained 
collective level of strategic approach to S&T cooperation in the combined classification, thus 
assessing the potential/expected impact of policy measures assessed through the input flow 
only. Further comparative assessment/analysis of expected practical impacts of introduced and 
planned policies on internationalisation of S&T cooperation in ERA countries with BIR based 
on comparisons of questionnaire data with the additional information obtained via data mining 
is made. Comparisons with information obtained via the Thomson Reuters Scientific ISI Web 
of Knowledge - ISI Science Citation Index (Expanded), EUROSTAT and DG RTD Regional 
Key Figures Databases supported assessment of underlying reasons for good S&T cooperation 
practices.  
 
Chapter 4 is a summary of lessons learned from comparative perspective, addressing good 
practices in international S&T cooperation and, where possible, underlying reasons for 
successful practices were acknowledged.  The observations from previous sections / chapters 
of the report are formulated into conclusions and coupled with recommendations. The given 
information on S&T cooperation policies is put into broader policy perspective. 
 
Annex 1 presents the structured overview of the prominent examples of ERA countries S&T 
cooperation with BIR. 
 
Annex 2 presents and thoroughly explains the methodology for systematisation and 
quantification of given qualitative responses used for the assessment of ERA countries' 
government S&T cooperation with BIR. It also contains rankings of ERA countries based on 
the two established indicators – "Degree of Networking" and "Cooperation Status", which were 
integrated for the overall final composite indicator "Intensity of Cooperation" and used for the 
assessment and comparisons with S&T cooperation output data (co-publications) and available 
financial data (GERD) in Chapter 3. 
 
Annex 3 presents the questionnaire on ERA countries' cooperation in S&T with Brazil, India 
and Russia. 
 
The comparative report and corresponding thorough assessment has given much useful 
information regarding international S&T cooperation of ERA countries with BIR, however still 
many new questions arisen to be answered aiming at future more efficient decision making. 
The bolder policy moves will require further research and empirical studies substantiating 
different scenarios in this field. 
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2. COMPARATIVE ANALYSIS OF "ERA" COUNTRIES' 
GOVERNMENT S&T COOPERATION POLICIES TOWARDS 
"BIR" 
 
This chapter presents a comparative analysis of the responses to the ERA countries' 
questionnaire (see Annex 3) regarding government S&T cooperation policies, i.e. agreements, 
trends and tendencies, as well as government strategies, policy instruments, institutional 
capacities and actors promoting international S&T cooperation with Brazil, India and Russia. 
2.1. Drivers of International S&T Cooperation 
 
This section covers objectives and thematic priorities of ERA countries' S&T cooperation with 
BIR with reference to questions Q2 and Q4 in the questionnaires. 
2.1.1. Major objectives of S&T cooperation with BIR
Question Q2 was formulated as an open text field, leading to varied responses. An attempt has 
been made below to systematise the range of stated objectives by indicating the level of 
cooperation, from basic forms of cooperation towards more advanced forms suggesting 
knowledge clustering. Major objectives of S&T cooperation with BIR are grouped as follows:  
 
1) Exchange of S&T information and cooperation with leading institutions in specific 
research areas where BIR are particularly strong (life sciences, biotechnology, ICT, 
materials, nanotechnology, energy and environment) in support of improved quality of 
domestic R&D, encouraging complementarity, mutual benefits and economic growth - 
reported by 80% of responding ERA countries (AT, BE*, CZ, DE, DK, ES, FR, GR, IT, 
PL, PT, RO, SI, SE, UK, CH, NO and TR); 
 
2) Exchange of researchers to improve the use of available skills/resources  
- reported by approximately 43% of responding ERA countries (AT, FI, FR, GR, IE, PL, 
RO, SI, UK and CH); 
 
3) Exchange of knowledge through bilateral/multilateral research projects/programmes
and cooperation networks for research excellence (also common calls for proposals in FP7) 
- reported by approximately 40% of responding countries (FI, FR, PT, RO, SI, UK and 
TR) and through strategic partnerships (IT and SI);  
 
4) Institutional collaboration, long-term basic research/education partnerships
- reported by 30% of responding countries (ES, FI, FR, IT, SE, CH and TR) and creation 
of joint units (FR and IT); 
 
5) Technology exchange in high-tech sectors with industrial/commercial applications,
access to knowledge generated in these countries, linking S&T potentials, exploitation and 
support to innovation with national innovation systems (DE, FI, FR, IT and UK) or areas 
important for IPR agreements (DE, FR and RO)
- reported together by 25% of responding countries;
\
6) Comprehensive cross-policy/sector partnerships to address broader cooperation strategies 
and economic/cultural ties (IE e.g. IE-Asia Strategy) or to better target special resources 
and access large markets for high-tech products (DE, FR and NO; e.g. developing "DE-IN 
Strategic Partnership", "DE-RU Strategic Partnership in Education, Science & Innovation", 
"DE-RU Dialogue in Sustainability" or "NO-RU High North Strategy")  
- reported together by 17% of responding countries.
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7) Facilitating the implementation of international strategies and responses to global 
challenges e.g. the Millennium Development Goals  
- reported by 13% of responding countries (AT, DE and UK); 
 
The great majority of responses reported as major objectives those in group 1 (19 countries), 
group 2 (10 countries), group 3 (9 countries) and group 4 (7 countries), whereas diminishing 
numbers report more ambitious objectives.  Only some of the most developed European market 
economies stated as major objectives the most advanced forms of S&T cooperation suggesting 
knowledge clustering. 
 
Furthermore, the responses showed rather low specialisation between the ERA countries and 
specific priority partner country. Respondents tended to express more or less similar objectives 
for S&T cooperation with BR, IN and RU. A few countries even filled out only one 
questionnaire to cover cooperation with all the three countries, which did not always provide 
the requested detail. This observation is partly reflected also in comparison with the country 
specific responses given to question Q4 on main thematic priorities for S&T cooperation with 
BIR (see Tables 1-3). A pre-defined list of tick-boxes with an additional free text field for 
specific comments may have given a more accurate and comparable frame of the countries' 
main objectives in S&T cooperation vs. their cooperation instruments with BIR. 
 
2.1.2. Main thematic priorities for S&T cooperation with BIR
The main thematic priorities for S&T cooperation with Brazil, India and Russia, as given in the 
responses to Q4, did not always reflect the perceived areas of strength of each of the three 
priority partner countries7. It appears that international cooperation topics tend to follow 
identified priorities in ERA countries' national S&T strategies and related strengths/weaknesses 
or tends to compensate for certain shortcomings in the national knowledge/competitiveness 
basis. Thematic research priorities reported as the most important by ERA countries with each 
of the three priority partner countries on a country by country basis is shown in Tables 1-3. A 
variety of reported thematic priorities is grouped into three clusters or fields of sciences: 
- natural sciences (green colour),  
- technical sciences (gray colour)  and  
- socio-economics (orange colour). 
The most frequently reported thematic priorities of S&T cooperation in Tables 1-3 are marked 
by highlighted rows, while ERA countries expressing the most numerous thematic priorities of 
S&T cooperation are indicated by highlighted columns. 
 
Brazil
The questionnaire responses (see Table 1) indicated particular priority being assigned to 
Energy & Renewables including Energy Efficiency, Environment and ICT followed by 
Biotechnology, Health, Climate change, Physics and other areas. A total of 108 responses 
regarding different thematic priorities for S&T cooperation were reported, which is rather low 
comparing to the overall reporting of thematic priorities for S&T cooperation of ERA countries 
with the other two priority countries IN (220) and RU (192). 
 
It is well known that Brazil has strong competences in bio fuels technologies and renewables 
(especially Bio-Ethanol). This is reflected by the frequency of reporting by the ERA 
governments.
 
7 Excellence in specific scientific areas and abundance of specific natural resources are described in the separate 
country specific expert reports (Brianso-Penalva, 2008; Wogart, 2008; Spiesberger, 2008). 
Comparative Report on S&T Cooperation of ERA Countries with BR, IN & RU November 2009
6
Table 1: Main thematic priorities for S&T cooperation with Brazil as expressed by ERA countries.
Brazil AT BE CY CZ DE DK ES FI FR GR IE IT LT LV NL PL PT RO SE SI UK CH NO TR Sum
Life (Bio-)Sciences & Genetics 0
Agriculture & Food Processing Technologies x x x 3
Forest Research (incl. Pulp & Paper) x 1
Biology & Biodiversity x x 2
Biotechnology & Bioengineering (incl. Plant Breeding) x x x x 4
Health, Medicine & Pharmaceutics x x x x 4
Environment x x x x x x 6
Climate change x x x 3
Marine/Polar research x 1
Sustainable Technologies & Resources Management x 1
Water Resources & Hydrology 0
Energy & Renewables (incl. Energy Efficiency) x x x x x x 6
Nuclear Energy 0
Earth Sciences (incl. Geology & Seismology) 0
Disaster, Hazards & Security 0
Cultural Heritage (incl. Conservation & Restoration Technol.) 0
Chemistry x x 2
Physics, Optics & Laser x x x 3
Nanotechnologies x x x 3
Advanced Materials x x 2
Design/Engineering 0
Production & Manufacturing Technologies (incl. Mechanics) x 1
Transport (incl. Automotive) 0
Space & Astronomy x x 2
Mathematics x x 2
ICT x x x x x 5
Socio-Economics (incl. Finance) x 1
Social Sciences & Humanities x x 2
Sum 0 0 0 0 6 0 7 4 6 0 0 10 0 0 1 0 0 0 3 6 6 5 0 0 108
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Table 2: Main thematic priorities for S&T cooperation with India as expressed by ERA countries.
India AT BE* CY CZ DE DK ES FI FR GR IE IT LT LV NL PL PT RO SE SI UK CH NO TR Sum
Life (Bio-)Sciences & Genetics x x x x x x x 7
Agriculture & Food Processing Technologies x x x 3
Forest Research (incl. Pulp & Paper) 0
Biology & Biodiversity x 1
Biotechnology & Bioengineering (incl. Plant Breeding) x x x x x x x x x x x x x 13
Health, Medicine & Pharmaceutics x x x x x x x x x x 10
Environment x x x x x x x x 8
Climate change x x 2
Marine/Polar research x x x 3
Sustainable Technologies & Resources Management x x 2
Water Resources & Hydrology x x 2
Energy & Renewables (incl. Energy Efficiency) x x x x x x x 7
Nuclear Energy x 1
Earth Sciences (incl. Geology & Seismology) x x x 3
Disaster, Hazards & Security x x 2
Cultural Heritage (incl. Conservation & Restoration Technol.) x 1
Chemistry 0
Physics, Optics & Laser x x x 3
Nanotechnologies x x x x 4
Advanced Materials x x x x x x x 7
Design/Engineering x x x 3
Production & Manufacturing Technologies (incl. Mechanics) x x x x 4
Transport (incl. Automotive) 0
Space & Astronomy x x x 3
Mathematics x 1
ICT x x x x x x x x x x x x x x x x x 17
Socio-Economics (incl. Finance) x 1
Social Sciences & Humanities x x 2
Sum 0 3 0 0 9 2 9 2 6 9 4 11 0 0 2 3 7 11 3 10 2 7 6 4 220
Note: Data entries for BE* are represented only by information given by Flanders.
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Table 3: Main thematic priorities for S&T cooperation with Russia as expressed by ERA countries.
Russia AT BE CY CZ DE DK ES FI FR GR IE IT LT LV NL PL PT RO SE SI UK CH NO TR Sum
Life (Bio-)Sciences & Genetics x x x x x x x 7
Agriculture & Food Processing Technologies x 1
Forest Research (incl. Pulp & Paper) 0
Biology & Biodiversity x x x x x 5
Biotechnology & Bioengineering (incl. Plant Breeding) x x x x x 5
Health, Medicine & Pharmaceutics x x x x x x x 7
Environment x x x x x x 6
Climate change x x x x x 5
Marine/Polar research x x 2
Sustainable Technologies & Resources Management x x x x x x 6
Water Resources & Hydrology x 1
Energy & Renewables (incl. Energy Efficiency) x x x x x x x 7
Nuclear Energy 0
Earth Sciences (incl. Geology & Seismology) x 1
Disaster, Hazards & Security 0
Cultural Heritage (incl. Conservation & Restoration Technol.) x 1
Chemistry x x 2
Physics, Optics & Laser x x x x x x 6
Nanotechnologies x x x x x x x x 8
Advanced Materials x x x x x 5
Design/Engineering x x 2
Production & Manufacturing Technologies (incl. Mechanics) x x 2
Transport (incl. Automotive) x 1
Space & Astronomy x x x x 4
Mathematics x x x 3
ICT x x x x x x 6
Socio-Economics (incl. Finance) x 1
Social Sciences & Humanities x x 2
Sum 8 0 0 5 9 0 0 0 6 6 0 10 0 0 1 9 0 5 0 10 2 10 4 11 192
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Priority thematic areas for S&T cooperation with Europe (MS/AC) expressed by Brazilian 
authorities in strategic documents are the following: Food, Agriculture and Fisheries, 
Biotechnology, Social Sciences, Scientific Infrastructure, Energy, Training of human 
resources, Environment and Climate change, Nanotechnologies and Materials, Health, ICT and 
Transport (Brianso-Penalva, 2008). 
 
Brazilian cooperation priority areas as well as notable natural assets such as pools of important 
natural resources and rich biodiversity, especially in Amazonia, were only partly reflected in 
the given responses. For example, with exception of omnipresent energy and environment, on 
average only 30% of responding ERA countries reported different strains of natural sciences 
as priority fields, despite BR offers unique opportunities for feeding S&T excellence in these 
thematic areas - e.g. cooperation in the fields of sustainable development and impacts of 
climate change on the resources and living organisms was reported only by SI out of nine 
responding countries. Similarly, priority cooperation on scientific fields of forestry were only 
reported by FI and of biology by FR and IT respectively, while S&T cooperation with BR in 
the frontier science fields such as biotechnology and medicine & pharmaceutics were only 
prioritised by DE, ES and CH for both, and FI and UK for either first or second mentioned 
priority respectively.  
 
Similarly, in the field of technical sciences, only IT and SI of 9 responding countries reported 
S&T cooperation in the area of advanced materials perceived as the priority thematic area of 
BR for S&T cooperation with Europe. S&T cooperation in the field of transport was not 
expressed as priority by any ERA country despite BR perceives it as one of its crucial R&D 
areas. Reporting was slightly more concordant with perceived BR competences in the areas of 
nanotechnologies (ES, UK and CH of 9 countries) and ICT (DE, ES, FR, IT and SI).  
 
Prioritising of S&T cooperation in the field of socio-economics was under-represented. 
Although BR perceives enormous societal inequalities between its geographical regions, 
sustainable financial and macroeconomic development of the country, education and training 
of human resources and related educational/modern information and communication 
technological challenges ideal for advanced socio-economic studies, only FR, IT and UK 
reported any related thematic priority among thematic priorities for S&T cooperation with BR.
Similarly, socio-economic aspects of S&T cooperation priorities related to the Millennium 
Development Goals in support of sustainable development through rational use of resources, 
better quality of life and research on sanitary and phyto-sanitary measures for the benefit of its 
large population were not addressed by ERA countries' S&T priorities. Thus, despite many 
research opportunities offered in socio-economics, reported bilateral S&T cooperation of many 
ERA countries in this area still appears to be rather weak. 
 
Brazil is an active participant in the EU Framework Programmes. In FP6, Brazilian 
participation over the period 2002-2007 (EC, DG RTD, 2008) involved 155 research 
institutions (i.e. 0.21% of total participations) and 0.09% (i.e. 14.4 MEUR) of total EC 
financial contribution and is the second among the three priority cooperation countries. 
 
India
The questionnaire responses (see Table 2) demonstrated emphasis on ICT, Biotechnology & 
Bio-Engineering including Plant Breeding and Health, Medicine & Pharmaceutics, followed 
by Environment, Life Sciences & Genetics, Energy & Renewables and Advanced Materials. 
Thematic priorities of ERA countries for S&T cooperation with IN appear better targeted with 
more numerous responses given (total of 220 responses of ERA countries regarding thematic 
priorities indicated). This reflects a longer tradition of S&T cooperation with ERA countries.  
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Yet, the pattern of ERA countries' responses does not reflect all areas of renowned strengths of 
Indian S&T system and its natural characteristics. Especially the latter made India noticeable 
for its strengths in natural sciences such as sustainable development and climate change, 
agricultural research, life sciences and genomics and lately also in health and pharmaceuticals 
(especially in development of generic drugs and medicines). Its S&T system is strong also in 
technical sciences notably in the ICT sector, advanced materials, manufacturing technologies 
and lately also in nanotechnologies and its ventures into space research & astronomy. 
 
However, despite India as a sub-continent heavily affected by global climate changes through 
monsoons and droughts appears to be an ideal studying area for natural sciences - especially 
impacts of climate changes on water resources, sustainable technologies and earth sciences 
mending harmful impacts, these unique opportunities offered for feeding S&T excellence in 
these thematic areas were not reflected by prioritisation of ERA countries S&T cooperation. 
Only a few of the 19 responding countries reported their S&T thematic priorities in these 
sectors with IN - e.g. only FR and NO reported S&T cooperation priority on climate change, 
while only DE and CH prioritised sustainable technologies and resources management, and 
only three ERA countries (ES, IT and RO) prioritised S&T cooperation in agriculture and food 
processing technologies. 
 
Certain deviations were observed also in technical sciences with certain fields offering 
advancements of the world knowledge such as space research or areas in strong need of 
international S&T support such as transport technologies being strongly underrepresented. 
Notably, space research was reported as priority field for S&T cooperation with IN only by 
BE*, DE and TR, while none of the responding ERA countries emphasised transport 
technologies as their S&T cooperation priority with IN.
It appears however, that bilateral S&T cooperation activities of India with ERA countries are 
relatively strong comparing to its participation in the EU Framework Programmes. In FP6 (EC, 
DG RTD, 2008) the involvement of India with 136 research institutions (i.e. 0.18% of total 
participations) participating in 92 funded research projects over the period 2002-2006 with a 
share of Indian partners close to 12 MEUR is the lowest among BIR countries. Yet, 
participation in the FPs does demonstrate certain strengths of Indian research with notable 
emphasis on the following fields: sustainable development, climate change, energy and 
transport with 42%, information society technologies with 21%, life sciences, genomics and 
biotechnology for health with 11%, nanotechnologies and nano-sciences as well as food quality 
and safety both with approximately 5%, and all other areas with around 16% of all the FP 
projects with Indian participation respectively, which still indicate certain gaps between 
expressed bilateral S&T priorities and demonstrated strengths of Indian partners in the FP 
projects. These results should be taken into consideration when planning future bilateral S&T 
cooperation schemes of ERA countries with IN.
Russia
The questionnaire responses (see Table 3) indicated particular priority being placed on life 
sciences Life Sciences & Genetics, Health, Medicine & Pharmaceutics, Energy & 
Renewables including Energy Efficiency, closely followed by Environment, Sustainable 
Technologies & Resources Management, whereas in the field of technical sciences 
Nanotechnology, Physics, Optics & Laser technologies, ICT and Advanced Materials were 
prioritised. In total 192 responses regarding thematic priorities were indicated by responding 
ERA countries. 
 
Russia is the owner of worlds' second largest known reserves of conventional energy resources. 
It is also an important receiver of S&T investments into geosciences for conventional energy 
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resources research, especially for the oil drilling surveys and is also involved in the European 
Union's SET plan on energy security. These facts were rather well reflected in high interest of 
ERA countries for S&T cooperation by the questionnaire responses. In addition, Russia is 
known as a leader in many basic sciences, especially in technical sciences such as space 
research, applied physics, chemistry and mathematics as well as in some frontier technologies 
such as nanotechnologies, production and manufacturing technologies. In some of these 
scientific fields of Russian strengths, responses on the thematic priority areas of ERA countries 
for S&T cooperation with RU appeared only partly to reflect these characteristics. 
 
Many of the above mentioned technical sciences where Russian S&T is particularly strong 
were not reflected as thematic priorities for S&T cooperation of ERA countries with RU. Thus, 
only a few ERA countries e.g. FR, IT and TR emphasised mathematics as bilateral S&T 
cooperation priority. Similarly, only IT and TR consider production and manufacturing 
technologies as priority fields of S&T cooperation, while only four (AT, GR, IT and TR)
among 14 responding ERA countries consider space and astronomy as thematic priority for 
S&T cooperation with RU. 
 
As described in more detail by the country specific report (Spiesberger, 2008) the current 
Russian S&T system is simultaneously characterised by enormous potentials and important 
weaknesses. Although the country can rely on its geographical closeness to the EU, its strong 
R&D base inherited from the Soviet Union, its formidable R&D workforce, which corresponds 
to approximately 30% of the overall EU R&D workforce, and though it managed to retain its 
excellence (especially in basic sciences) despite pressures of globalisation and brain drain, 
Russia's complex administrative rules and regulations, problematic framework conditions for 
performing R&D and for international S&T cooperation and non transparency in Intellectual 
Property Rights (IPR) regulations substantially hampered its R&D efforts.  
 
The Russian S&T sector is evolving towards excellence and competition based funding 
allocation as well as towards EU based evaluation principles, which are increasingly 
implemented in the new national funding programs and accordingly also in the recent joint FP7 
calls. Russia still educates more science graduates than most EU (or OECD) countries and is 
increasingly working towards added value tapping of human potentials in the innovation sector 
and high-tech products and services. Also, it has introduced new funding instruments and 
invested significantly in global scientific priorities such as nano-sciences, laser and space 
technologies and other frontier technologies recently. 
 
During the past few years Russia has put strong emphasis on S&T cooperation with the EU 
especially through the EU Framework Programmes. Russian participation in FP6 for the period 
2002-2006 (EC, DG RTD, 2008), includes 470 participations (i.e. 0.61% of total 
participations) and 0.30% (i.e. 50 MEUR) of total EC financial contribution to participants, the 
highest among BIR countries. The strong presence of Russian partners in the EU projects is 
less evident in bilateral S&T cooperation with the majority of ERA countries.  
 
Nevertheless, Russian S&T cooperation with the EU is, however, advancing, with the highest 
FP6 participation of all three priority partner countries. Russia has managed to agree a common 
space of research and education with the EU, which includes measures for strengthening its 
participation in FP7, implementation of the Bologna process and harmonisation of rules and 
regulations applied in setting its R&D and education systems. These important advances in the 
S&T cooperation framework with the EU have resulted in realisation of coordinated calls 
between the EU and Russia in the FP7 leading towards enhanced cooperation and eventual 
association of the country to the FP7 officially requested by Russia in 2008.  
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2.2. Policy Instruments for S&T Cooperation 
2.2.1. Main instruments to promote and support S&T cooperation with BIR
Policy instruments represent one of the most important policy measures for S&T cooperation 
with other countries. Question Q3 concerned the main instruments for supporting S&T 
cooperation with BIR and was formulated as an open text field. In order to analyse the 
resulting large variety of responses and to make a fully comparable assessment of the S&T 
cooperation supporting schemes described, an approach to quantify the qualitative 
questionnaire responses was required8. Distinct strategic approaches to S&T cooperation were 
determined also taking into account the stage of development of international S&T cooperation 
and degree of networking. The main instruments reported in the questionnaires were 
synthesised and ranked, as listed below, by increasing level of cooperation, starting from those 
with the objectives of knowledge exchange (1-3) towards the most demanding instruments 
(7,8) with higher added value of cooperation, indicating knowledge clustering.  
 
1. Exchange of S&T information - contacts between embassies and researchers, seminars, 
workshops, congresses, forums, conferences, scientific and technical symposia, fact 
finding missions, SME support and other bilaterally agreed activities i.e. Memoranda of 
Understanding (MoUs), etc.; 
 
2. Mobility and exchange of scientists - research fellowships and scholarships, incl. mutual 
recognition of certificates; 
 
3. Joint research projects - joint calls, cooperation in specific areas of research/education and 
joint cooperation in the EU Programmes incl. dissemination of results; 
 
4. Joint research programmes - framework setting and programme coordination, incl. 
Scientific and Academic Networks; 
 
5. Joint research institutions - institutional partnerships based on evaluation, extended 
agreements and joint committees; 
 
6. Joint large-scale research infrastructures and facilities - jointly funded and utilised; 
 
7. Joint knowledge/innovation clusters and business cooperation - including research 
marketing and IPR settings; 
 
8. Comprehensive strategic cross-policy/sector partnerships.
Overview of policy instruments reported by ERA countries to support S&T cooperation with 
Brazil, India and Russia is presented in Table 4. 
 
Table 4: Numbers corresponding to the instruments for support of S&T cooperation reported by each ERA 
country with the three priority partner countries. 
 AT BE* CZ DE DK ES FI FR GR IE IT LT NL PL PT RO SE SI UK CH NO TR 
BR - - - 1,2,3,4,7 - 1,2,3,5,7 3,4 1,2,3,4,7 - - 1,2,3,4,5 - - - 1,2,3,4,5 1,2,3 2,3,4 1,2,3,4 1,3,7,8 (2,3,6) (1) - 
IN 1,2 2,3 - 1,2,3,4,6,7 1,2 1,2,3,4 2 3,5 1,2,3 1,2,3 1,2,3,4,5 1,2,3 - 2 1,2,3 1,2,3 1,2,3 1,2,3,4 1,2,3,4 2,3,5,6 1,2,4,7 1,2,3,5 
RU 1,2,3 - 1,3 1,2,3,4,5,6,7 1 2 1,2,3,4 1,2,3,5 1,2,3 - 1,2,3,5,6 - 1,7 1,2,3 2 1,2,3 - 2,3 1,3 1,2,3 1,2,3,4 1,3 12/82
Marks the most versatile instruments reported (>4 instruments) to support S&T cooperation with BR, IN or RU.
Note: BE*=Data for Flanders only; CY, LV – No instruments as no cooperation reported; 
 - Not defined or not reported;                                  (#) Instruments under discussion; 
 
8 This section constitutes a basis for development of the first of two composite indicators, elaborated in Chapter 
3.1 and duly explained in Annex 2 for methodological purposes (see A2.1). Similarly, institutional capacities 
and actors enabling effective S&T cooperation framework can be used as indicators (see A2.2). 
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The reported instruments largely correspond to the reported internationalisation strategies, 
S&T cooperation policy dynamics, other policy measures and institutional capacity of each 
ERA country for S&T cooperation with BIR. However, it seems likely that some responses 
may have concentrated on providing only a selection of two to three main S&T cooperation 
instruments rather than to present a more comprehensive picture of different instruments in 
place to promote and support S&T cooperation with the three countries (e.g. see FR response 
with IN and UK response with RU). 
 
2.3. Strategies, Institutional Capacities and Evaluation Practices at S&T 
Cooperation 
(Agreements, Tendencies, National Strategies, Actors promoting policies for 
international S&T cooperation with BIR and their Evaluation Practices) 
This section centres on analysis of the questionnaire responses of ERA countries regarding 
agreements, tendencies and national strategies for internationalisation of S&T policies, as well 
as an overview of information on institutions/actors promoting cooperation, and finally the 
trends in ERA countries' S&T cooperation with BR, IN and RU, covered by the responses to 
questions Q1 and Q5-Q9 and Q12 9.
Integrating the information given in responses to Q1, Q5-Q9 and Q12, allows comparison and 
ranking of effectiveness of the ERA countries' policy measures and their overall international 
cooperation frameworks through integrated "Cooperation Status". The answers to questions 
Q1, Q5, Q6, Q7 and Q8 describe implemented and planned policy measures, whereas the 
replies to question Q9 represent part of information on the effectiveness of overall international 
S&T cooperation framework in each country, and replies to Q12 address evaluation practices 
in ERA countries' S&T cooperation. Annex 2 provides a thorough description of the analytical 
assessment framework and the methodology for developing the composite indicator 
"Cooperation Status" together with its application to the data.  
2.3.1. Promotion and status of S&T cooperation with BIR
The responses of ERA countries regarding promotion of S&T cooperation (Q1) with Brazil, 
India and Russia are summarised in Fig.1. 
 
Brazil India Russia
7%
41%
59%
Yes No
DE, ES, FI, FR, 
IT, NL, PT, RO, 
SE, SI, UK,
CH, NO
AT, CY, CZ, 
DK, GR, IE, 
LV, LT, PL \
87%
13%
Y es No
AT, BE*, DE, DK, ES, 
FI, FR, GR, IE, IT, LT, 
NL, PL, PT, RO, 
SE, SI, UK,
CH, NO, TR
CY, CZ, 
LV
7
23%
Yes N o
AT, CZ, DE, DK, ES, 
FI, FR, GR, IT, NL, 
PL, RO, SI, UK,
 CH, NO, TR
CY, IE, LV, 
LT, PT
 
N=22 N=24 Note: BE*=Data for Flanders only N=2213/82
Figure 1: Promotion of S&T cooperation with Brazil, India and Russia. 
9This section constitutes a basis for development and understanding of the second composite indicator (see 
Chapter 3.1 and Annex 2; A2.2 with detailed explanation of methodology) used in the comparative assessment 
of ERA countries' S&T internationalisation policies and of intensity of their international S&T cooperation, i.e 
for the analytical and comparative core of this summary report with integrated assessment of ERA countries' 
S&T cooperation policy measures given in Chapter 3. 
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It is interesting to observe that a significant proportion of the responding ERA countries 
(mainly the EU MS) do not appear to promote S&T cooperation with BR (approximately 40%) 
and with RU (about 25%). Though these are mainly smaller countries which may not always 
be able to commit significant research resources and personnel to engage in wide S&T 
cooperation with distant third countries, the underlying reasons merit further exploration 
through more specific surveys.  
 
To understand better the longevity and dynamics of cooperation, specific information on the 
current status of S&T agreements with BR, IN and RU and on recent renewals of these 
agreements was also requested. The summary of reported current status of cooperation 
agreements is presented below in Table 5. It is interesting to observe that a majority of ERA 
countries have longstanding cooperation agreements with BIR, although these agreements have 
not always resulted in meaningful practical cooperation.  
 
Table 5: Cooperation agreements of ERA countries and their status with BR, IN and RU. 
 
Cooperation Agreements Brazil India Russia 
signed before 2005 
DE,ES,IT,PT,RO,SI,UK,
CH 
DE,FR,LT,PL,PT,RO,SI,UK, 
CH,TR 
AT,CZ,DE,ES,FR,GR,IT,PL,UK, 
NO 
recently (2005-08) signed/renewed 
FI,FR,SE, 
NO 
BE*,DK,ES,FI,GR,IE,IT,SE,NO
DK,FI,SI,UK, 
TR 
under negotiation CH (renewal) - DE (renewal) 
inactive or awaiting ratification RO, SI AT, NL RO 
Note: Data entry for BE* represents only information given by Flanders. 
 
Trends in governments' tendencies regarding S&T cooperation with Brazil, India and Russia 
(Q5) reported by ERA countries are presented in Fig.2. 
 
Figure 2: General tendencies of governments regarding S&T cooperation with BR, IN and RU. 
 
A majority of ERA countries expressed the general tendency of their governments to enhance 
cooperation with BR, IN and RU (see Fig.2). Only very few MS have no tendency in 
cooperation or intend to reconsider their S&T cooperation with BIR. The responding 
associated countries were usually among the ones with enhancing tendencies for S&T 
cooperation. However, 40% of the responding ERA countries did not report tendencies for 
enhancing S&T cooperation with Brazil. This appears to be significant in comparison with 
only 12% and 30% with India and Russia respectively. 
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Although a relatively large proportion (15%) of respondents reported reconsideration, current 
and potential cooperation with BR still appears the least developed of the BIR. The recently 
signed EU-Brazil Partnership agreed on July 2007 offers many new opportunities for closer 
S&T cooperation with the EU. Furthermore, the size of investment into Brazilian RTD, its 
education and innovation system, and the country's recent continuous stable economic growth, 
its market potential and position as an emerging world major player, as reported in the specific 
expert report (Brianso-Penalva, 2008), together with the country's vast natural resources, 
genetic pool, biodiversity and human potential, as well as positive responses by ERA countries 
practicing cooperation with BR, all indicate opportunities for further S&T cooperation with 
this country.   
 
Tendencies to reduce S&T cooperation were only expressed for RU (see Fig.2 – NL) and 
though the reasons were not stated, they may be related to broader political developments. 
Further to that, particular trends can be observed through responses to Q6/Q7, where again 
Russia is the only of the three countries analysed with diminishing strategic initiatives of ERA 
countries for their S&T internationalisation (compare Figs. 3 and 4: it can be observed that four 
countries UK, LT, RO and TR expressed a reduction of initiatives in the next five years as 
opposed to only one i.e. LV to introduce new cooperation initiatives).    
 
2.3.2. Incentives to strengthen bilateral S&T cooperation with BIR
Strategic initiatives of ERA countries to strengthen S&T cooperation with BR, IN and RU 
over the past three years (Q6) and in the next five years (Q7) are presented in Figs. 3 and 4. 
 
N=21                          N=23 Note: BE*=Data for Flanders only N=21 
Figure 3: Strategic initiatives of ERA countries for S&T cooperation with BIR in the past three years. 
N=21                          N=22 Note: BE*=Data for Flanders only N=21 
Figure 4: Strategic initiatives of ERA countries for S&T cooperation with BIR in the next five years. 
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Observing the percentages of ERA countries with strategic initiatives to strengthen S&T 
cooperation with each of the BIR countries over the past three years BR has the lowest share 
(57%), followed by RU (75%). Cooperation initiatives with IN exist with the large majority of 
the responding countries and were the most abundant (86%).  
 
Moreover, initiatives to strengthen S&T cooperation with each of the BIR countries foreseen to 
be implemented in the next five years show an enhanced cooperation pattern of the ERA 
countries only with India (83% towards 86%). LV and TR which, hitherto did not specifically 
promote S&T cooperation, intend to introduce S&T cooperation measures.  
 
Therefore, a cooperation pattern with strategic S&T internationalisation measures taking place 
with Brazil appears as stable, while the trend for Russia is reverse. Meanwhile, an advanced 
cooperation pattern is also observed for India with increasing number of ERA countries 
foreseeing S&T cooperation, thus leaving only three MS (i.e. CY, CZ and RO or 14% of the 
responding ERA countries) without expressive strategic S&T cooperation initiatives towards 
India in the coming years.  
 
Notably, some highly developed MS such as UK as well as quite a few other MS/AC (LT, RO 
and TR) which had strategic initiatives for strengthening of S&T cooperation with RU in place 
during the past three years do not foresee any new measures in the near future. 
 
Comparison of ERA countries' strategic orientations in S&T cooperation with BR, IN and RU 
and attributions indicating status of ERA countries' cooperation with each of the priority 
cooperation countries regarding previous/planned initiatives is shown in Fig.5.  
 
Note: BE*=Data for Flanders only          Note: GR*=Initiatives still under negotiation 
Figure 5: Trends in strategic orientations of ERA countries' governments regarding bilateral S&T 
cooperation with BR, IN and RU. 
In addition, the respondents were asked to report on the quality of the implemented or foreseen 
measures. Thus, countries having strategic initiatives for strengthening S&T cooperation in the 
past three years with the BIR countries could be roughly classified into the following two 
groups:  
 
1) Countries with less defined initiatives, e.g. AT, DK, ES, GR, LT, NL, PT and SI, where 
initiatives comprise mainly MoUs, organisation of certain joint events and meetings 
(workshops, missions, targeted visits, etc.) or networking of scientists;    and 
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2) Countries with well defined cooperation initiatives, e.g. DE, FI, FR, IT, UK, CH and 
NO, where strategic partnerships, earmarked funding, strategic actions plans, ERA-Nets, 
field-specific fora, S&T centres/offices, scholarships, executive cooperation protocols, 
specific common programmes and special cooperation agreements represent important part 
of these initiatives. 
 
Similarly, countries planning strategic initiatives for strengthening S&T cooperation in the next 
5 years with the BIR countries could be roughly classified into the following two groups:  
 
1) Countries with less defined initiatives, e.g. AT, DK, FI, GR, IE, LV, LT, PL, PT and SI;
and  
 
2) Countries with well defined initiatives, e.g. DE, ES, FR, IT, UK, CH and NO, where a 
more strategic level of inter-ministerial cooperation, dialogue for sustainability, joint 
science funds, joint councils on economic, industrial, financial and development 
cooperation, executive cooperation programmes, joint S&T offices, strategic priority 
research programmes, joint laboratories, common infrastructure funding and various 
strategic partnerships are foreseen as important parts of the S&T cooperation incentives.  
2.3.3. Strategies of ERA countries towards BIR
The information provided on the cooperation status and added value of initiatives in the past 
three and next five years can be further complemented by considering the existence of general 
strategies towards BIR (Q8) and whether these strategies include also S&T cooperation. The 
results from the responding ERA countries given through the survey are summarised in Fig.6. 
 
N=17                       N=23 Note: BE*=Data for Flanders only N=19 
Figure 6: Existence of general strategy in ERA countries towards BR, IN and RU. 
ERA countries reporting general strategy towards BIR can be classified as follows10:
1) Countries with less defined strategies, e.g. AT, BE*, CZ, DK, FI, LV, LT, PL, PT and 
SE which reported absence of specific elaborated parts of strategies devoted to S&T 
cooperation or which include S&T however mainly foresee certain activities with 
knowledge exchange such as action plans for expanding S&T collaboration, networking of 
scientists, organisation of joint events and information exchange;       and  
 
2) Countries with well defined strategies e.g. DE, ES, FR, IE, IT, SI, UK, CH and NO 
where S&T cooperation on the areas of common interest and economic importance 
represents integral part, and where development of joint research action plans and projects, 
geographic committees searching for strategic synergies, strategic partnerships and other 
activities with higher added value and plans for knowledge clustering are foreseen. 
 
10Additional information on the existence of ERA countries' overall S&T internationalisation strategies is 
available in the analytical report of the CREST WG first phase (Nill et al., 2007; pp.11-18). The findings 
corroborate with results given in the current questionnaire exercise. 
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2.3.4. Institutions/actors promoting S&T cooperation with BIR 
An important implication for the applicability and feasibility of cooperation agreements and 
written strategies is always the existence of institutions/actors that are able to implement these 
agreements and strategies and promote S&T and/or education cooperation in practice (Q9). 
Only when such institutions/actors are in place and well defined, an effective S&T cooperation 
framework, which adds value to basic S&T cooperation and puts memoranda and agreements 
into practice, can take place. 
 
Existence of institutions/actors promoting S&T and/or education cooperation of the ERA 
countries with Brazil, India and Russia is reported in Fig.7. 
 
N=21                        N=23 Note: BE*=Data for Flanders only N=22 
Figure 7: Existence of institutions/actors promoting S&T/education cooperation with BR, IN and RU. 
The distribution of countries with public S&T cooperation support structures located in the 
target countries with the purpose of promoting and supporting S&T and/or education 
cooperation can be observed in Fig.7. Again, a majority of countries have public S&T 
cooperation support structures in place in IN (65%), while around half of the responding ERA 
countries have such institutions established in BR (52%) and only 45% in RU.
The responding ERA countries having institutions and actors promoting S&T/education 
cooperation in BR, IN and/or RU were grouped into the following two clusters based on the 
evolvement of their supporting institutions in the priority partner countries indicating practical 
steps necessary in promotion and organisation of S&T cooperation process:  
 
1) Countries with less defined public S&T support structures in target countries, e.g. 
BE*, ES, FI, IE, IT, NL, PT, SE and SI, where the tasks of promoting S&T / education 
cooperation are less ambitious and are usually concentrated in one or two persons i.e. 
attaches at embassies and/or other diplomatic missions, associations, business support 
offices or investment agencies;   and  
 
2) Countries with well defined public S&T support structures in target countries, e.g. DE, 
FI, FR, UK, CH and NO, where - despite in some cases the tasks of promoting S&T / 
education cooperation are still mainly performed by the few persons, often attaches at 
embassies - the activities are usually more ambitious and shared with science foundation’s, 
academic exchange services’ branches, representation offices of companies (i.e. FI:
FinPro), foundations, societies, associations and/or of research or university centres and 
encompass strategies for knowledge clustering, typically including technology transfer, 
innovations, joint exploitation of research results, industrial/commercial applications and/or 
support to more strategic partnerships with higher added value of cooperation. 
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2.3.5. Recent evaluation practices in S&T cooperation with BIR
A further step indicating a more systematic approach towards better targeted activities, 
initiatives, tendencies, trends and strategies with higher added value for international S&T 
cooperation is the presence of evaluation of S&T cooperation programmes and strategies. The 
existence of evaluation of S&T cooperation with BR, IN and RU in the past three years (Q12) 
is reported in Fig.8.
N=21                         N=24 Note: BE*=Data for Flanders only N=21 
 
Figure 8: Evaluation of S&T cooperation with BR, IN & RU within the past 3 years. 
Note: These results reflect only information officially given by the CREST WG representatives on international 
S&T cooperation with BIR within the country questionnaires analysed by which it is not implied that no 
other evaluation of S&T cooperation with these countries was performed by any of the responding ERA 
countries within specific projects (i.e. in the frame of ERA-Nets) or otherwise. 
Responses to a rather general question on existence of evaluation practices in ERA countries' 
S&T cooperation programmes and strategies within the past three years with Brazil, India and 
Russia showed evaluation practices being in place only in a handful of ERA countries. Even 
these  rather scarce evaluation practices were limited to a relatively small number of the EU 
countries (mostly developed European market economies DE, FR, IT and UK) and to certain 
countries practising strict peer review approaches in their national S&T systems and/or 
international S&T cooperation practices (BE*, NL and SI).  
 
Though information on the size or financial weight of these S&T cooperation programmes was 
neither requested nor given, the reason for scarcity of a systematic evaluation practices (Ex-
Ante or Ex-Post) might be related to a limited financial weight of bilateral S&T cooperation 
programmes with these three partner countries as compared to other S&T activities of ERA 
countries.  
 
In order to intensify the discussions between the Member States, Associated Countries and the 
European Commission, it would be valuable to obtain more detailed information on different 
evaluation practices at programme and project levels of bilateral S&T cooperation with these 
and other countries in the future. Also in order to evaluate S&T cooperation and to make 
bilateral funding instruments comparable, indicators such as money spent per country, per 
programme or per funded project would be required. 
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2.4. Challenges, Forms and Experiences of International S&T Cooperation 
in ERA Countries 
 
This section reports on perceived challenges and experiences in S&T cooperation with BR, IN 
and RU. It covers responses to questions Q10, Q11 and Q13 describing important challenges 
and experiences and states the most important examples of concrete S&T cooperation with 
indication of success or negative experiences. 
2.4.1. Important challenges/experiences in S&T cooperation with BIR
Again, the two questions (Q10/Q11) were formulated as open text fields with responses 
introduced without indicating the priority of challenges and experiences or any classification of 
importance. Often challenges and experiences were intermingling in the countries' replies to 
the questions Q10 and Q11; therefore, this summary report presents main challenges and 
experiences together.11 They are grouped as follows: 
 
a) Socio-economic and political challenges:
• cultural / knowledge / language / psychological barriers and different interests due to 
differences in size or positions of the ERA countries with BIR countries (including 
avoidance of domination in negotiations); 
• political and bureaucratic obstacles / limitations, specific rules and complex legislation 
as well as problems with visa applications, taxes and customs limitations by exchange 
of scientific material and instruments; 
 
b) Challenges related to setting of S&T systems and funding:
• different approaches to S&T cooperation settings; 
• supporting structures - obstacles related to different political support for R&D; 
• non-compatibility of funding instruments and scarce funds for cooperation in BIR; 
• mobility, especially two-way exchange of researchers - mobility towards EU should be 
facilitated and national financial support for talented students should be ensured by MS; 
• IPR issues and technology transfer; 
• PPP & Joint exploitation of research results; 
 
c) Challenges related to quality of partners and research areas of excellence in BIR:
• strengthening academic ties and joint participation to the EU programmes (including      
reliable and qualitative partners from the best universities/research institutes - 
importance of personal contacts was frequently mentioned);  
• enhancing “added value” cooperation / initiatives in additional research fields including  
economic exploitation of synergies, scientific quality and knowledge-based innovation / 
industry; 
• specific research areas (i.e. energy and renewables) ERA-Nets, INCO-Nets and with 
Russia also EU-RU Common Space for SEC. 
Flexibility is needed from the side of ERA countries to accommodate best the requirements of 
BIR countries in bilateral S&T cooperation. 
 
11 For a more detailed insight into a concrete experiences see also section on examples of S&T cooperation with 
BIR (Section 2.4.3 and Annex 1). 
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2.4.2. Forms and practical experiences of S&T cooperation with BIR
Responses received from ERA countries regarding examples of their S&T cooperation with 
BIR (Q13) were varied and mostly positive. In order to make a fully comparable assessment of 
the examples of S&T cooperation, an attempt was made to systematise and classify given 
examples, which are ranked below by decreasing numbers of reporting (see also Fig.9). More 
extensive coverage of concrete prominent examples of S&T cooperation reported by ERA 
countries with BIR is provided in Annex 1.  
 
A) Joint research projects/programmes in basic/applied research and innovation including 
multilateral S&T programmes such as INTAS, TEMPUS, Framework Programmes, etc. 
(AT, BE*, CZ, DE, DK, ES, FI, FR, IT, LT, PL, PT, RO, SE, SI; CH, NO and TR);  
B) Bilaterally funded mobility - research fellowships and higher education co-operation (AT, 
DE, DK, FI, FR, IT, LT, NL, PL, SI and UK); 
C) Universities/research institutes cooperation & co-publications across disciplines - including 
science-academic networks (BE*, CZ, DE, DK, ES, FI, FR, IT, LT, PT, SI, CH, NO); 
D) Exchange of S&T information and knowledge - lighter forms of cooperation such as 
seminars, workshops, meetings, congresses, direct contacts of researchers, etc. (DE, IE, 
IT, LT, NL, PL, SE, UK; NO and TR); 
E) Centres/Networks of Excellence including supporting liaison offices (DE, FR, IT, UK); 
F) Utilisation and co-funding of joint research infrastructures and large facilities including 
joint laboratories and virtual science centres/laboratories (DE, FR, IT, UK and TR);  
G) Joint patents & technology exchange networks including innovation forums (DE, FR, IT); 
H) Cooperation at governmental level and research funding organisations’ co-operation,
including joint calls and steering committees (DE, FI, NL and NO); 
 
Examples of S&T cooperation with Brazil, India and Russia systematised by the principal 
instruments and number of reporting are summarised in Fig. 9. 
 
Figure 9: Examples of S&T cooperation with BR, IN and RU and their success (positive / negative). 
Note: Examples are ranked by the descending order of reporting - negative experiences are reported on a negative scale. 
 
Analysis of examples of S&T cooperation given by ERA countries shows that the most 
preferred instruments remain joint research projects/programmes in basic/applied research and 
innovation (A). Practically all the responding countries reported joint research projects at least 
with one of the BIR countries. The second most frequently reported examples of S&T 
cooperation were on bilaterally funded mobility (B), followed by the comparably frequent 
universities/research institutes’ cooperation across different sectors and scientific disciplines 
(C). The next three cooperation examples of S&T cooperation (D,E,F) were rather equally 
scarcely reported, though they represent different levels of S&T cooperation. Examples on 
joint patenting and technology exchange (G) were reported only by DE, FR and IT. Reported 
S&T cooperation at governmental level and between research funding organisations were the 
ones with a majority of expressed negative experiences by ERA countries (i.e. DE/RU 
unsuccessful joint call on ERA-Net Systems Biology due to unfavourable Russian legal 
arrangements). Though the total number of reported examples of S&T cooperation of ERA 
countries with each targeted country was relatively low, comparison shows most numerous 
examples of S&T cooperation reported with IN, less with RU and the least with BR.
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2.5. Transnational Coordination of ERA Countries' S&T Cooperation with 
BIR 
 
ERA countries' responses regarding coordination of S&T cooperation with BIR are crucial for 
successful future transnational coordination of S&T policies. Information summarised below is 
based on responses to questions Q14, 14a and 14b, which present ERA countries' positions 
regarding transnational coordination of S&T cooperation activities (Q14), horizontal measures 
where countries consider joint framework settings the most appropriate (Q14a) and priority 
scientific areas for coordinated multilateral S&T international cooperation (Q14b) with BIR. 
Results regarding political support of ERA countries for enhanced transnational coordination 
of S&T cooperation and joint actions towards BIR are summarised in Fig.10.  
 
N=15     N=21 Note: BE*=Position by Flanders only N=21 
 
Figure 10: ERA countries' positions regarding enhanced coordination of S&T cooperation with BIR. 
The responding ERA countries strongly endorsed enhanced coordination of S&T cooperation 
with BIR. The most vigorous support was expressed for transnational S&T coordination of 
ERA countries towards BR with unanimous support, whereas 86% of ERA countries supported 
coordination of S&T cooperation with IN and 80% coordination with RU.
Brazil: Though only 15 out of 22 responding ERA countries declared their positions, no 
country opposed to joint S&T cooperation actions with BR. Some countries, mostly those with 
modest practical S&T cooperation with BR, abstained from declaring their positions (e.g. AT, 
CZ, DK, GR, NL and PL), however also CH with well developed S&T cooperation 
framework (see Fig.14 and Annex2: Figs.A2 and A7) did not declare its position. India:
Among 21 responding countries only DK, ES and GR were opposing to enhanced 
coordination of S&T cooperation with IN. Some countries i.e. CZ, PL and CH did not declare 
their positions. Russia: 17 of 21 responding ERA countries expressed support for enhanced 
coordination of S&T cooperation with RU, while DK, ES, GR and CH were opposing. PT 
reporting rather modest S&T cooperation with RU did not declare its position. 
Broad support for enhanced coordination of ERA countries' S&T cooperation with BIR is an 
important political message indicating that a majority of ERA governments consider 
transnational coordination of S&T cooperation with these three priority partner countries as 
increasingly useful and complementary to related national S&T cooperation endeavours. It is 
important to note that the reasons for not supporting joint approach in S&T cooperation with 
BIR were not categorical and were of mainly technical / temporary nature – i.e. early 
development phases of countries’ bilateral S&T cooperation with a certain third country (DK, 
ES and GR with IN and RU) and specific coordination schemes in place associated with legal 
restraints in MoUs defining current bilateral cooperation (CH with RU). The opposing 
countries were inclined to potentially agree with transnational coordination of S&T 
cooperation if certain added value would be attributed to such actions. 
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Further to support the idea of exploring options for enhanced transnational coordination of 
international S&T cooperation, more detailed information regarding horizontal measures, 
considered by countries as most suitable for joint framework settings, and priority scientific 
areas for coordinated multilateral S&T international cooperation were identified.   
 
Concrete positions of ERA countries regarding horizontal measures and scientific areas to be 
supported through transnational S&T coordination or joint approaches to S&T cooperation 
with BIR were as follows: 
 
- a number of horizontal measures for enhanced transnational coordination and settings of joint 
frameworks were reported as shown in Fig.11, with suitable horizontal issues reported for 
setting joint frameworks including IPR issues, joint multilateral research projects and 
mobility; and 
 
- suggested priority scientific areas for enhanced transnational coordination or joint 
approaches/actions of ERA countries in multilateral S&T cooperation towards BIR are 
shown in Fig.12. In particular energy and renewables, environment, ICT and space were 
reported.
Comparative Report on S&T Cooperation of ERA Countries with BR, IN & RU November 2009
24
N=10 N=15 N=15
Figure 11: Horizontal measures for enhanced transnational coordination or joint approaches/actions of ERA countries towards BIR.
* Joint S&T networks including physical and virtual Centres of Excellence (CoEs) and e-science networks
Note: BE* (Flanders) suggested EU brand recognition with IN, which could not be related to any of measures stated above. Similarly, IE with regard to all three partner
countries introduced expanding of ERAWATCH web research inventory service to include more intelligence on BIR and other third countries.
PPP = Public Private Partnerships; IPR = Intellectual Property Rights; JTI = Joint Technology Initiatives;
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N=10 N=11 N=13
Figure 12: Priority scientific areas for enhanced transnational coordination or joint approaches/actions of ERA countries in multilateral S&T cooperation with BIR
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3.  COMPARATIVE ASSESSMENT OF "ERA" COUNTRIES' 
GOVERNMENT S&T COOPERATION WITH "BIR" 
 
Following the analysis of questionnaire responses on the government strategies of ERA 
countries, policy instruments, institutional capacities and actors for international S&T 
cooperation given in the previous chapter, this chapter presents an integrated comparative 
assessment of international S&T cooperation with BIR. Information regarding international 
S&T cooperation with BIR reported by ERA countries is put into a broader perspective and its 
policy relevance is assessed. A comparative analytical framework based on systematisation and 
quantification of qualitative responses given by ERA countries integrates classification and 
identification of development phases of their international S&T cooperation with BIR and 
compares it with statistical evidence of countries' joint scientific performance.  
 
A novel methodological approach and the resulting composite indicator called "Intensity of 
S&T cooperation" is implemented in assessing the impact of ERA countries' S&T 
internationalisation policies towards BIR. The performance and relevance of their introduced 
policies are assessed through an "Input-Output flow" assessment with joint scientific 
performance of ERA countries with BIR. 
 
3.1. ERA Countries' S&T Cooperation Policy Efforts towards BIR and 
Performance of these Policies  
 
In line with the objectives of the mutual learning exercise, good practices in ERA countries' 
policies should be identified to allow certain lessons to be drawn. However, given the variety 
of data and possible variations in understanding behind the variety of policy instruments, 
strategies, institutional capacities and actors reported, comparative assessment is difficult. In 
order to obtain more directly comparable sets of data, a quantification of qualitative responses 
was devised in a scientifically rigorous manner. 
Such quantification allows a logical ranking of country responses in an organised analytical 
frame and relates the two indicators introduced (i.e. "Degree of Networking" and "Cooperation 
Status") as variables of the "Intensity of S&T cooperation" with the "Level of strategic 
approach to S&T cooperation" with each of the BIR countries. The two indices, "Degree of 
Networking" and "Cooperation Status", also indicate development phases of ERA countries' 
international S&T cooperation. The applied comparative assessment of international S&T 
cooperation policies with BIR is based on the two newly developed composite quantitative 
indicators and two explanatory models of international S&T cooperation12.
- Model 1 describes "Degree of Networking" based on policy instruments implemented in 
ERA countries with BIR representing a crucial dimension of policy measures for 
direct support of international S&T cooperation (see Annex 2; A2.1); 
 
- Model 2 describes "Cooperation Status" summing up information on ERA countries' policy 
dynamics, institutional capacity and related policy measures, and practical 
implementation of S&T cooperation policies, i.e. recapitulating the overall policy 
implementation framework for S&T internationalisation (see Annex 2; A2.2). 
 
12 More detailed description of both models and ranking of countries' S&T cooperation with BR, IN and RU 
according to each developed index is given in Annex 2 - sections A2.1 and A2.2. 
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3.1.1. Model 1 - Index "Degree of Networking" ranking cooperation instruments 
Model 1 attributes different development levels/phases to various policy instruments 
implemented by ERA countries in their S&T cooperation with BIR. Fig.13 (see also Annex 2; 
A2.1) represents the conceptual basis for the indicator "Degree of Networking". However, in 
principle it correlates two interdependent variables – i.e. "Level of strategic approach to S&T 
cooperation" and "Degree of Networking". The "Level of strategic approach to S&T 
cooperation" for a country can be quantified in terms of the highest level of policy instrument 
in place, according to a numeric ranking of the nine levels of instruments that can be applied 
by government of a certain country to promote and support international S&T cooperation. The 
indicator "Degree of Networking" itself is characterised by a total sum of the levels 
corresponding to the policy instruments reported by each country as shown in Equation 1 and 
Fig.13 respectively. 
 
Equation 1: 
Level of Strategic Approach to S&T Cooperation = The highest level instrument implemented by a 
certain country = 1 or 2 or… 8 (= Y-axis) 
Index "Degree of Networking" = 1 + 2 + 3 + 4 + 5 + 6 + 7 + 8 (= X-axis) 
 (Maximum number corresponds to the highest level instrument implemented by a certain country) 
In this way, all the S&T policy instruments, implemented in each ERA country to facilitate 
international S&T cooperation with BIR, correspond to the "Degree of Networking" 
represented by a total sum of reported policy instruments, to which development phases (levels 
0-8) of international cooperation are attributed. On the other hand, the highest ranked S&T 
policy instrument implemented (equal to the highest development phase reached) in each ERA 
country defines the level of each country's strategic approach to S&T cooperation with BIR. 
 
Figure 13: A model ranking S&T cooperation instruments illustrating development phases of international 
S&T cooperation in comparison to the indicator "Degree of Networking". 
Note: Principles for classification of S&T instruments into different levels are explained in Annex2 (A2.1). 
A division (see Fig.13 horizontal red line) was introduced to display a qualitative jump in S&T 
cooperation instruments between joint projects as the highest knowledge exchange level, 
reflecting a comparatively low level of strategic approach to bilateral S&T cooperation; and 
programme coordination as the first step towards a more mature, higher added value S&T 
cooperation, indicating knowledge clustering, characterised by shared research infrastructure, 
innovation clusters and global strategic partnerships. 
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3.1.2. Model 2 - Index "Cooperation Status" ranking policy dynamics, measures, 
institutional capacities and practical implementation of cooperation framework
The second, more demanding composite quantitative indicator integrates ERA countries' 
responses to eight specific questions from the questionnaires13. The concept and methodology 
of the model used for systematisation of responses regarding policy dynamics, institutional 
capacities, related policy measures, and the implementation framework for internationalisation 
of S&T, jointly indicating the status of ERA countries' S&T cooperation with BIR, is shown in 
Fig.14. The "Level of strategic approach to S&T cooperation" assesses practical aspects of 
international S&T cooperation of each ERA country with BIR. The model simultaneously 
describes ERA countries' government tendencies, policy dynamics, institutional capacity and 
related policy measures, and the overall practical implementation of international S&T 
cooperation policy framework of ERA countries. First responses to individual questions were 
ranked according to the level of cooperation and then, as in Model 1, corresponding points 
were attributed to reflect the weight and significance of each issue for S&T cooperation, as 
shown in Equation 2 and Fig.14 respectively.  
 
Equation 2: 
Level of Strategic Approach to S&T Cooperation = The highest level of measures / policies   
implemented by a certain country = 1 or 2 or…8 (= Y-axis) 
Index "Cooperation Status" = 1 + 2 + 3 + 4 + 5 + 6 + 7 + 8 (= X-axis) 
(Maximum number corresponds to the highest level of measures/policies implemented by each country) 
Weighted values for the composite indicator "Cooperation Status" were calculated by 
summing up different levels, i.e. policy dynamics, institutional capacities, related policy 
measures, and overall cooperation framework. As a result, ERA countries' policies, measures 
and capacities for S&T cooperation with BIR were assessed through the application of 
calculations of weighted values for this composite indicator, according to the model shown. 
 
Figure 14: Methodology for systematisation of ERA countries' policy dynamics, institutional capacities, 
related policy measures and overall S&T cooperation framework with BIR. 
 
13 References to the questions Q1, Q5, Q6, Q7, Q8, Q9, Q12 and Q13 are indicated at the right side of Fig.14. The 
level of strategic approach to S&T cooperation with BIR is related to questionnaire responses presented on the 
right side of graph. Numbers 0-8 next to text frames indicate the level that certain ERA country has reached in 
its S&T cooperation policies with BIR. 
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3.1.3. Intensity of S&T cooperation with BIR and expected impacts of cooperation 
policies
The two composite indicators calculated for each ERA country on basis of the above models 
served as a basis for an integrated assessment of performance in terms of the intensity of ERA 
countries' S&T cooperation with BIR to which "expected impacts" of their related policy 
efforts were attributed. A composite index "Intensity of Cooperation" was derived by 
summing the two indices "Degree of Networking" and "Cooperation Status", as shown in 
Equation 3 also corresponding to the "Level of Strategic Approach to S&T Cooperation".
Equation 3: 
Level of Strategic Approach to S&T Cooperation = Sum of the highest levels of instruments, 
measures and policies implemented by a certain country = 1 to 16 (= Y-axis) 
 
Composite Index "Intensity of Cooperation" = "Degree of Networking" + "Cooperation Status"(= X-axis) 
(Maximum number corresponds to the highest level of instruments, measures and policies implemented 
by a certain country) 
The two models, both based on a quantitative summary of ERA countries' responses regarding 
internationalisation of S&T polices towards BIR, complement each other as can be observed 
from separate rankings (see Annex 2)14.
Numeric information from each model, calculated for each ERA country with BR, IN and RU 
on a basis of the Equations 1 and 2, in line with the two described supporting assessment 
models, was combined simply by adding of calculated values for the two X and two Y axes 
respectively (see Equation 3 and Figs.15-17). Consequently, summary graphs were produced 
for the integrated assessment of ERA countries' international S&T cooperation. These 
benchmark ERA countries according to their overall S&T cooperation frameworks with BIR. 
Benchmarking of ERA countries based on the integrated results from the two models is 
presented here (Figs.15-17).   
 
To assess policy relevance and potential/expected impact of overall S&T cooperation policy 
framework implemented in ERA countries based on the "Input" component i.e. policies only, 
the assessment grid was created, where the "Intensity of Cooperation"15 is correlated with the 
"Level of strategic approach to S&T cooperation".
The position of each country in the grid, based on the number of instruments implemented, 
policy dynamics, institutional capacities and related policy measures, is indicating a potential 
impact of a particular strategic approach to S&T cooperation with BIR in each country. The 
intensity of international S&T cooperation is thus compared here with the level of strategic 
approach to S&T cooperation as well as with the potential/expected impact of S&T 
cooperation policies of each ERA country with BR, IN and RU, as shown by the assessment 
grid and corresponding comments in Figs.15-17. 
 
14Partial graphs produced on a basis of each separate composite indicator are shown in Annex 2. Comparative 
assessments of the "Degree of Networking" corresponding to the level of strategic approach of S&T cooperation 
of each ERA country with BIR are summarised in Figs.A4-A6 (A2.1), whereas the "Cooperation Status" of 
ERA countries corresponding to the level of strategic approach of each ERA country to international S&T 
cooperation with BIR are shown in Figs.A7-A9 (A2.2). Rankings of ERA countries based on Index 1 (see 
Figs.A2-A4) correspond to those based on Index 2 (see Figs.A7-A9). Figs.A7-A9 also demonstrate principle of 
assessment of potential impact of "Cooperation Status" encompassing policy dynamics, institutional capacities, 
related policy measures on practical implementation of S&T cooperation policies of ERA countries with BIR. 
 
15The composite Index "Intensity of Cooperation" equals to "S&T Cooperation Policy Index" consequently 
used as an "Input" indicator in the Sections 3.4 and 3.5. 
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Figure 15: Benchmarking of ERA countries' Intensity of cooperation and Level of strategic approach to 
cooperation against expected impact of implemented cooperation framework with Brazil. 
Figure 16: Benchmarking of ERA countries' Intensity of cooperation and Level of strategic approach to 
cooperation against expected impact of implemented cooperation framework with India. 
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Note: Data entries for BE* are represented only by information given by Flanders. 
Figure 17: Benchmarking of ERA countries' Intensity of cooperation and Level of strategic approach to 
cooperation against expected impact of implemented cooperation framework with Russia. 
Group of countries with low expected impact of current S&T cooperation framework: 
Where countries are positioned in the lower third of Figs.15, 16 and 17 (with lower expected 
impact levels of policy measures = position "far left - far down" in XY axes), this indicates less 
developed S&T cooperation policies, low dynamic S&T cooperation using basic cooperation 
instruments, rather ad-hoc policy measures and a general lack of an overall S&T cooperation 
policy framework, which by itself cannot influence much practical S&T cooperation 
framework of a country with a certain targeted partner country. 
 
A comparative quantitative assessment of given responses regarding ERA countries' S&T 
cooperation policies shows that this group involves mostly smaller and some more recent EU 
Member States (CY, CZ, DK, IE, LT and LV respectively), whereas the Associated 
Countries' S&T cooperation frameworks were more dynamic. Substantially more i.e. about 
40% of ERA countries (i.e. 9/22 with NL policies in transition towards potential medium 
impact) and 30% (i.e. 7/24 countries) indicated such lower dynamics of S&T cooperation 
policies with BR and RU respectively in comparison with IN, where only 12% of countries 
(i.e. 3/24 with DK and NL policies in transition) indicated low levels of strategic approach to 
S&T cooperation. 
 
Group of countries with medium expected impact of current S&T cooperation 
framework = main beneficiaries of potential joint actions at ERA level: 
A vast majority of ERA countries fall into the medium policy impact zone characterised by 
diversified cooperation instruments, dynamic cooperation and systematic policy measures, but 
generally lacking a fully developed overarching S&T cooperation framework. Advanced S&T 
cooperation of ERA countries in this group with BIR could be in many aspects successfully 
supported through well targeted joint actions at the ERA level.  
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Therefore, this group of countries is expected to benefit from potential future ERA level 
actions which should be from the policy perspective particularly focused towards facilitating 
effective S&T cooperation frameworks on the ERA level with third countries. Nevertheless, 
even with business as usual scenario i.e. with no facilitation of effective S&T cooperation 
frameworks on the ERA level, systematic policy measures coupled with diversified 
cooperation instruments are expected to have a certain impact on overall S&T cooperation with 
a selected third country. This group includes the majority of EU countries and all the 
responding Associated Countries (CH, NO and TR). Most ERA countries indicated 
developing S&T cooperation relations with IN (63% or 15/24 countries and SI in transition 
towards potential high impact), slightly lower ratios were reported for cooperation with RU 
(59% or 13/22 countries and IT in transition towards high impact) whereas ratios with BR with 
only 36% (8/22 countries and CH in transition towards high impact) indicate significantly 
lower proportion of ERA countries with levels of strategic approach to S&T cooperation. 
 
Group of countries with expected high impact of current S&T cooperation framework: 
Relatively few countries – usually the largest EU Member States and at the same time well 
developed S&T systems and market economies – demonstrated the highest level of measures 
with the highest potential impacts on S&T cooperation policies with BIR. These countries have 
introduced all the policy measures necessary for successful S&T cooperation with BIR 
including an effective S&T cooperation framework. A comparative quantitative assessment of 
given responses shows stable distribution of ERA countries' with the highest expected impact 
of their policy measures introduced in this group with BR (18% or 4/22 countries), IN (17% or 
4/24 countries) and RU (13% or 3/23 countries). DE and FR are the countries with highest 
rating of S&T cooperation policies with all the three BIR countries, whereas UK and ES 
appear in this group only with BR; IT with IN (and transitional S&T cooperation framework 
towards high impact with RU); NO is listed in this group with regard to S&T policy 
cooperation with IN, and NL with regard to RU.
A further refinement should be made to "S&T Cooperation Policy Index" to accommodate 
specifics of country's S&T policies. The diversity of organisation of S&T systems among ERA 
countries includes different public R&D strategies, private and public R&D sectors with 
variable potency for international cooperation, and also different R&D policy mixes 
influencing internationalisation. These factors could play an important role in the 
internationalisation of particular ERA countries and influence the functioning of their 
international S&T cooperation with BIR. However, without relevant and detailed S&T policy 
information, the extent to which current assessment could accommodate such specifics is 
limited. Hence, further more detailed information on S&T internationalisation policies could 
facilitate specific refinements enabling more accurate assessments of policy inputs.  
 
It is important to note however that this assessment of expected impacts, although based on 
reported policy dynamics, institutional capacity, implemented policy measures and the overall 
policy framework for international S&T cooperation, is still based on a policy input alone. It 
should be noted that these assessments do not include long term trends or information on 
funding, and only cover the main input flows of overall S&T cooperation movements. 
Moreover, even the input flows representing governmental S&T cooperation could in certain 
cases integrate some meaningful contributions by large multinational companies through 
facilitating cooperation framework and other flows. 
 
Section 3.4 presents an attempt to demonstrate to which extent the assessment of governmental 
S&T policy aspects themselves, based on a specific questionnaire can be regarded as relevant 
and decisive for further policy planning. An attempt will also be made to search for underlying 
reasons for specific misbalances between input and output flows for policy planning purposes. 
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3.2. Output Indicators for Assessment of Performance of ERA Countries' 
S&T Cooperation Policies  
 
The identification of an appropriate output performance indicator in this report reflects the 
need for a suitable quantitative assessment tool for comparison of the performance of ERA 
countries government policy measures for S&T cooperation with BIR. The impacts of S&T 
cooperation policies characterising input flows, and performance of governments' policy 
frameworks for S&T internationalisation can be assessed through different output indicators:  
- Project cooperation output and cooperative links (EU Framework programmes FP5, FP6 
and FP7 represent an important project cooperation for most ERA countries); 
- Mobility output (increased mobility of scientists and highly qualified R&D personnel);  
- Scientific output (scientific co-publications as a part of total scientific publications); 
- Inventive output (patenting activities or co-patents when assessing S&T cooperation) and 
- Technological output (including joint product and process innovations). 
 
It is important to note that ERA countries' governments can also attribute to their S&T 
cooperation with BIR certain political or socio-economic goals, which are not always directly 
measurable and are difficult to be articulated through any quantitative output indicator. 
 
3.2.1. Project cooperation output, cooperative links and mobility
The totality of project cooperation output of ERA countries with BIR is difficult to grasp since 
many different project cooperation possibilities exist. Though cooperation in the EU 
Framework Programmes can be regarded as important and collaborative links established in 
these projects are usually representing significant role in ERA countries' S&T cooperation with 
third countries, the scale of its contribution to ERA countries' overall international S&T 
cooperation with BIR is difficult to assess. A comparison of collaborative links between EU-25 
and BR, IN and RU along with China (CN), South Africa (ZA) and United States (US) is 
given in Table 616.
Table 6: Collaborative links established with selected third countries in FP5/FP6 funded projects. 
 
16 Detailed explanation with further argumentation can be found in the EC STC Key Figures Report 2008-2009. 
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The crucial limitation to the use of the data on project cooperation derived from Framework 
Programmes (or other major transnational S&T cooperation programmes) for assessment of 
importance of ERA countries' governmental S&T cooperation policies is the fact that FP data 
does not necessarily reflect countries' governmental S&T cooperation policies, especially not 
those with the third countries. Secondly, project partners are usually selected by project 
coordinators based on previous cooperation patterns/experiences with institutions/individuals. 
The same principle applies also for partners from the third countries. Thirdly, FP applications 
are submitted directly to the European Commission, frequently without major support of 
governments to participants from a particular country. Therefore, despite the importance, 
cooperative links from FP are of limited use for the current assessment of ERA countries' 
government S&T cooperation policies with BIR. Nevertheless, it is interesting to compare the 
results given in Table 6. Focusing only the results regarding cooperation with BIR, comparison 
shows prevalence of S&T cooperation of the EU-25 with RU with the highest established 
collaborative links. Cooperative links with BR surpassed those with IN both in the FP5 and 
FP6.17,18 Though the multiplication of collaborative links with third countries from FP5 to FP6 
confirm importance of FP projects for ERA countries' international S&T cooperation, 
uncertainties in obtaining complete information on their project cooperation with BIR, as well 
as the proportion represented by identified collaboration projects in the total international S&T 
cooperation of countries with BIR render this output indicator of limited use. 
 
Mobility of scientists/highly qualified R&D personnel is closely linked to project cooperation 
and cooperative links and accordingly extremely difficult to be accurately / quantitatively 
captured due to numerous grants and varieties of project/programme cooperation available.    
 
3.2.2. Scientific, inventive and technological outputs
Inventive (patenting) and technological outputs (product and process innovations) were 
reported to be mainly driven by private R&D investments (Griliches, 1980) and are thus 
neither directly related to government S&T policies, nor unswervingly governed by public 
funds. In spite of complementarity between public support for S&T and private R&D 
performance (David et al, 2000) and purported spill-over effects of government S&T policies 
and funding on business financed/performed R&D (Guellec & van Pottelsberghe, 2003), it 
appears that private R&D primarily contributes to the quality of scientific publications rather 
then their quantity (Cincera & Conte, 2008). Contrary to quantity, quality is rather difficult to 
be assessed objectively and comparatively, which renders these two output assessment 
methods unsuitable for performance assessment of governmental S&T cooperation policies. 
 
Though scientific co-publications are recurrently associated with important additional 
components such as joint bilateral projects/programmes, joint mobility schemes, cooperation of 
research institutions, scientific forums, conferences and congresses etc., collectively defining 
the total scientific output of international S&T cooperation, their records still appear to be the 
most solid and widely used tool for the analysis of output of ERA countries' S&T cooperation 
with partner countries. Consequently, scientific output is used for the analysis of practical 
impact of ERA countries' public S&T cooperation policies/ mechanisms and for the assessment 
and benchmarking of implementation and performance of governments' S&T 
internationalisation policy frameworks with BIR in this study (Chapters 3.3 to 3.5). 
 
17This corresponds with observations in thematic priorities in the Chapter 2; Section 2.1. 
 
18In contrast to a few bilateral S&T cooperation policy measures introduced/reported recently with BIR and, as 
demonstrated later, also to relatively scarce co-publications produced, some ERA countries (GR, PL and IT 
with BIR; NL with BR and IN; and PT with RU) displayed rather numerous cooperative links with BIR, 
especially through FP6 projects. Due to a time lag with scientific publications, cooperative links developed 
through FP project cooperation may result in future co-publications of these countries with BIR. 
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3.3. Assessment of Joint Scientific Performance of ERA Countries with BIR 
 
Despite the fact that co-publications of ERA countries with BR, IN and RU represent only 
small fractions of their total scientific publications resulting from governmental R&D support, 
they are generally in a stable correlation with the latter. Therefore, scientific co-publications 
have been selected as an appropriate indicator for the assessment of joint scientific 
performance of ERA countries with BIR. 
 
Quantitative evidence to support the assessment of practical (or so called "output") S&T 
cooperation flows of ERA countries has been obtained through multiple qualified searches of 
ERA countries' scientific co-publications with BIR, based on a directly comparable criteria. 
These were made through custom queries performed by the author in December 2008 using 
Thomson Reuters Scientific Expanded ISI Science Citation Index and the search terms 
"Article, Letter and Review". The results of these custom queries are presented in Figs.18-20. 
The data sets represent average values calculated on the basis of countries' publications for 
three consecutive years (2005-2007). 
 
Corresponding statistical evidence for the same period of time was calculated also for mutual 
scientific co-publications between BR, IN and RU, as well as with some major world 
economies such as the United States (US), Japan (JP) and China (CN). Calculations for these 
countries were codified based on directly comparable data and added to graphs (see Figs.18-20, 
red dots on the right side of graphs). 
 
To assess the relative importance of the calculated figures representing co-publications of ERA 
countries with BR, IN and/or RU against the total number of scientific publications of each 
country, a comparative assessment of the total number of scientific publications for all the 
listed countries with their co-publications with BIR for the same period of time was performed. 
This involved acquiring of corresponding data through the same web information source 
(Thomson Reuters Scientific Expanded ISI Science Citation Index), calculating the average 
annual figures over the three years' period 2005-2007. This data was compared to the 
previously acquired data on co-publications and calculating percentages of co-publications in 
the total scientific publications. 
 
The proportion of co-publications of ERA countries and major world economies with BR, IN 
and RU in the average annual total number of scientific publications of these countries for the 
period 2005-2007 is shown in Figs.21-23. An important fact for the assessment of practical 
S&T cooperation policy performance in ERA countries through joint scientific publications is 
that the total scientific publications and co-publications with BIR are closely correlated. Co-
publications typically represent 0.5-1.5% of the total scientific publications of countries with 
BR and IN, and 0.5-3.5% of the total publications of countries with RU (cf. Figs.18-20 and 
Figs.21-23).  
 
Such comparisons demonstrate a good correlation of co-publications of ERA countries (and as 
a matter of fact also those of the leading world economies and mutual co-publications between 
BR, IN and RU) with BIR during the period 2005-200719.
19 The only deviations, probably due to statistically low numbers of co-publications and total scientific 
publications in the smallest countries, were MT (2.7%) with BR; and SI and CY (with approximately 2.5%) 
with IN. Deviation of PT co-publications of approximately 4% with BR are understanding due to countries' 
long standing cooperation and linguistic proximity 
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Figure 18: Comparison of total number of co-publications (average 2005-2007) of ERA countries and some 
major world economies with Brazil. 
Source: Thomson Scientific, ISI Science Citation Index (Expanded) database - custom queries performed 
by the author in December 2008, using search terms: "Article, Letter and Review". 
Disclaimer: Presented counts should be seen as indicative and may be biased due to misspellings and the 
specific journal coverage of the ISI database. 
 
Figure 19: Comparison of total number of co-publications (average 2005-2007) of ERA countries and some 
major world economies with India. 
Source: Thomson Scientific, ISI Science Citation Index (Expanded) database - custom queries performed 
by the author in December 2008, using search terms: "Article, Letter and Review". 
Disclaimer: Presented counts should be seen as indicative and may be biased due to misspellings and the 
specific journal coverage of the ISI database. 
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Figure 20: Comparison of total number of co-publications (average 2005-2007) of ERA countries and some 
major world economies with Russia. 
Source: Thomson Scientific, ISI Science Citation Index (Expanded) database - custom queries performed 
by the author in December 2008, using search terms: "Article, Letter and Review". 
Disclaimer: Presented counts should be seen as indicative and may be biased due to misspellings and the 
specific journal coverage of the ISI database. 
 
Co-publications between various ERA countries and RU represented significantly higher 
proportions (on average 1-3%) of total scientific publications over the same period of time. 
This deviates from a certain reluctance observed in the frequency of policy measures 
introduced and planned, and from the overall S&T cooperation framework with RU expressed 
by many ERA countries' in their questionnaire responses (cf. Figs.16-17 showing a rather 
reserved intensity of S&T cooperation with RU compared to IN). These higher rates of co-
publications however illustrate certain specific patterns in scientific community, based on 
scientific, geographical, historical and political issues. Aside from the perception of 
traditionally strong Russian basic science (see Chapter 2.1 and Spiesberger, 2008) as important 
contributor to scientific publications, higher proportions of co-publications can also reflect the 
geographical proximity of the country to Central and Eastern Europe. This is characterised by 
strong cooperation patterns with DE, AT, CH, FR and neighbouring FI, SE and NO with 2-
3% (the lowest proportion with the EU countries was revealed by relatively distant ES, LU and 
UK with 1.1-1.3%), while co-publications with the group of non-European leading economies 
including BR and IN only represent 0.4-0.6% with outlier JP as RU Eastern neighbour topping 
at 0.9%).  
 
Secondly, some traditionally (historically and politically) enhanced cooperation patterns such 
as those with former socialist countries are still visible also in science with 2-5% co-
publications, and, as an extreme case, LV leading at 8.6%. Noteworthy is the increase in 
proportions of co-publications of RU with ERA countries as compared to BR and IN. This also 
corresponds to the FP project cooperation in the period 2002-2006 (see Chapters 2.1, 3.2 and 
Table 6). 
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Figure 21: Proportion of co-publications (average 2005-2007) of ERA countries and some major world 
economies with BR in the total number of scientific publications of these countries for the same 
period of time. 
Source: Thomson Scientific, ISI Science Citation Index (Expanded) database - custom queries performed 
by the author in December 2008, using search terms: "Article, Letter and Review". 
Disclaimer: Presented counts should be seen as indicative and may be biased due to misspellings and the 
specific journal coverage of the ISI database. 
 
Figure 22: Proportion of co-publications (average 2005-2007) of ERA countries and some major world 
economies with India in the total number of scientific publications of these countries for the 
same period of time. 
Source: Thomson Scientific, ISI Science Citation Index (Expanded) database - custom queries performed 
by the author in December 2008, using search terms: "Article, Letter and Review". 
Disclaimer: Presented counts should be seen as indicative and may be biased due to misspellings and the 
specific journal coverage of the ISI database. 
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Figure 23: Proportion of co-publications (average 2005-2007) of ERA countries and some major world 
economies with Russia in the total number of scientific publications of these countries for the 
same period of time. 
Source: Thomson Scientific, ISI Science Citation Index (Expanded) database - custom queries performed 
by the author in December 2008, using search terms: "Article, Letter and Review". 
Disclaimer: Presented counts should be seen as indicative and may be biased due to misspellings and the 
specific journal coverage of the ISI database. 
 
Generally, a comparison of co-publications with BR, IN or RU against the total number of 
publications of each ERA country can serve as a reliable indicator of importance of countries' 
S&T cooperation with these countries. In this regard, centric diagram of the ACUTE research 
group in the EU project EULARINET (CSIC - ACUTE, 2008) visualizing international S&T 
cooperation of BR, as shown in Fig.24, is very revealing. 
 
Corresponding centric diagrams and many more detailed graphs focusing specialisation i.e. 
cooperation by thematic areas based on calculated specialisation / collaboration profiles are 
currently only available for Latin American countries. However, the 27 most significant S&T 
cooperating countries with BR, as displayed in Fig.24, comprise 15 ERA countries (13 EU 
countries, CH and IL) as well as IN and RU along with US, JP and CN, all represented in 
Fig.17 presenting average scientific co-publications with BR in the period 2005-2007. Thus, 
the positions of countries directly corroborate with the ones showing proportions of co-
publications with the total numbers of scientific publications shown in Fig.18 with US, UK, 
FR and DE in the first loop of countries, indicating the most active S&T cooperation, followed 
by ES and IT.
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Figure 24: International S&T collaboration of Brazil with 27 most significant partnering countries in the 
world based on 27.832 documents published in the period 2002-2006 included in the statistical 
analysis (CSIC-ACUTE, 2008). 
 
Interestingly, this ranking corresponds also to the intensity of international S&T cooperation of 
ERA countries with BR shown in Fig.15 (note countries in the right-hand side of graph with 
diversified cooperation instruments, systematic policy measures and effective S&T cooperation 
framework and potentially high impact of policy measures).  
 
Similar comparison with corresponding centric diagrams for IN and RU would certainly be 
very informative. Indeed, future more detailed comparative studies of S&T cooperation of 
ERA countries with BR, IN and RU (and CN) will need to focus specialisation and thematic 
areas of preferential S&T collaboration with these countries in order to enable in-depth studies 
of underlying reasons for close cooperation partnerships of ERA countries with them.  
 
Longer time series of data concerning S&T policy as well as corresponding, but shifted time 
series of scientific co-publications are also desirable. Supporting financial information 
regarding national S&T cooperation programmes could enable the relations between input and 
output flow indicators to be followed more closely and to better assess potential impacts of 
policy measures introduced to facilitate international S&T cooperation and its scientific output. 
Moreover, in order to make bilateral funding instruments in different ERA countries 
comparable, indicators such as money spent for bilateral S&T cooperation in each ERA 
country per each cooperation country, per programme or per funded international S&T project 
would be valuable, if not always readily available.20 
20Despite some countries display this information readily on their government web pages (i.e. Scandinavian 
countries and SI: www.arrs.si) and given that such data will need to become an essential part of future enquiries 
in case of enhanced coordination or joint S&T cooperation actions of ERA countries towards third countries, 
reluctance of certain countries regarding such request for revealing financial data might be encountered. 
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3.4. Benchmarking of ERA Countries' Input–Output Flows in S&T 
Cooperation 
 
This section presents an assessment of the impact of ERA countries' government S&T 
cooperation policies with BIR on scientific production and benchmarking of countries' 
performance in the form of a "Cooperation Flow Comparison". As shown in Figs.25-27, this 
correlates Input-Output flows of ERA countries' S&T cooperation with BIR, where S&T 
cooperation policies characterise the "Input" and scientific co-publications of ERA countries 
with BIR illustrate the "Output". Consequently, ERA countries (N=22-24) could be positioned 
taking into account relations between both indicators for each country with BR, IN or RU.
The indicator "S&T Cooperation Policy Index" (see Section 3.1.3) is rather insensitive to 
countries' population sizes. However, raw co-publication data requires adjustments for 
population size before it can be used for comparative assessment of joint scientific output, 
since the smallest ERA countries (CY, MT and LU) represent only a small fraction (~0.5-
0.8%) of the largest ones (DE, UK, FR and IT) in terms of population, R&D personnel and 
scientific production. Direct comparisons of countries' scientific production and co-
publications are thus misleading. Numbers of full time equivalent researchers (FTEs)21 
producing publications and of R&D personnel correlate with the countries' population sizes 
(EC, DG RTD, Key Figures 2000-2008). Therefore, adjustment of ERA countries' scientific 
production and co-publications by using population data (Eurostat, 2008) as a proxy for 
comparison, instead of less readily available information on their total number of researcher 
FTEs, shall not distort comparisons considerably despite recent dynamic growth of numbers of 
researcher FTEs in the EU-27. 
 
The absence of statistically significant linear correlation between ERA countries input-output 
flows in S&T cooperation with BIR (see Figs.25-27: low correlation coefficients R2) indicates 
the existence of other factors influencing S&T policies (e.g. country specific policy mixes and 
time lags between both data sets - see Section 3.1.3) and scientific output (e.g. other important 
additional components of output and small fraction of co-publications in countries' total 
scientific publications - see Chapter 3.3). Yet, the "Input-Output" flows are undoubtedly 
related and the assessment presented here represents a step in recognising factors influencing 
successful practices in S&T cooperation policies with BIR. Moreover, benchmarking of 
countries can contribute substantially to identification of good practices and their introduction 
in the future policy planning in support of international S&T cooperation. The assessment of 
ERA countries' S&T cooperation plot against the average "Input-Output" flow indicated by the 
regression line and against the fellow countries, as shown in Figs.25-27, indicate to a certain 
extent, the efficiency of countries' S&T internationalisation policies with BIR, with the 
aforementioned caveats of the possible impacts of different policy mixes not covered by the 
composite "S&T Cooperation Policy Index", as well as the time lags between the introduction 
of S&T cooperation policies and resulting co-publications. 
 
ERA countries have therefore been grouped by their unique combinations of "Input-Output" 
performance, clusters of countries identified and plots of clusters benchmarked against each 
other and against the average performance as indicated in Figs.25-27.  
 
21Scientific production varies with the total number of R&D personnel, and more precisely with the number of 
full time equivalent researchers (FTEs) per one thousand labour force in countries (OECD Frascati Manual, 
2002). Trends in R&D personnel numbers in the EU and its main competitors are being closely monitored since 
many years (EC DG RTD, Key Figures, 2000-2008). Despite introduction of S&T policies stimulating new 
research posts for enhanced competitiveness, R&D personnel still represents relatively small share - average for 
EU-27 in 2005 was 1.45% of total employment; different MS 0.45%-3.2% (EC, DG RTD, Key Figures 
2008/2009; p.50). 
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Figure 25: Comparison of S&T Cooperation Policy Index with number of co-publications of ERA countries 
(2005-2007) adjusted for population size with Brazil. 
Figure 26: Comparison of S&T Cooperation Policy Index with number of co-publications of ERA countries 
(2005-2007) adjusted for population size with India. 
Note: Policy index for BE* was calculated based on data received for Flanders only. 
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Figure 27: Comparison of S&T Cooperation Policy Index with number of co-publications of ERA countries 
(2005-2007) adjusted for population size with Russia. 
However, even if a certain ERA country or cluster of countries is identified as a front-runner in 
comparison to the average with a specific priority partner country, this specifically indicates 
only quality of S&T cooperation with that country. Differences in positioning of each ERA 
country with BR, IN and RU clearly show how versatile S&T cooperation policies and their 
practical implications are in cooperation with different targeted countries.  
 
Thus, positioning of a certain country does not imply whatsoever that its implemented policies 
for internationalisation of S&T with BIR are better or worse than those of other countries, nor 
that a country's R&D system, its policy mix, policy dynamics and overall internationalisation 
S&T strategy are inappropriate. Every country decides for itself which countries it wishes to 
cooperate with closely according to its needs and orientation of S&T thematic priorities. 
Therefore, though a certain country appears weak in co-publication and/or cooperation policy 
measures with one or more of the BIR countries, it might score above average in S&T 
cooperation with many others, better corresponding to its R&D thematic orientation.  
 
Nevertheless, an attempt was made here to benchmark countries and country clusters, and 
identify reasons for each of the extremes related to "S&T Cooperation Policy Index = Intensity 
of Cooperation", i.e. to assess the importance of S&T policy measures introduced by a certain 
country as opposed to its joint scientific production with BR, IN or RU. An attempt was made 
to recognize good and less successful practices and to explore possible underlying reasons for 
these occurrences.  
 
Despite a single reporting exercise, lacking time series of S&T policy information and lacking 
participation of some ERA countries do not allow for statistically supported assumptions, 
benchmarking of countries' plots in the S&T "Input-Output" assessment enabled groupings, 
which indicate practices identified for ERA countries displaying a unique combination of 
"Input-Output" flow comparison of each ERA country with BR, IN or/and RU.
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Due to above mentioned statistical limitations, minute differences in positioning of countries' 
plots are not indicative and could occur as the result of statistical artefacts due to small 
numbers of reported/analysed data. 
 
Significant number of ERA countries display positive i.e. above average scientific output 
(medium to high rate of co-publications) in relation to the input conveyed in the form of their 
combined S&T cooperation policy measures/instruments/strategies introduced for S&T 
cooperation with BIR. Practices aiming towards enhancing international S&T cooperation with 
BIR are the ones supporting favourable S&T cooperation with BIR characterised by "High 
policy Input - High scientific Output".
Benchmark of ERA countries' S&T cooperation having as a strategy sustainable growth of 
S&T cooperation with BIR should be practices supporting such ideal scenario. However, 
different scenarios are plausible according to strategies of individual countries22 and the future 
ERA/EU scenarios for S&T cooperation with BIR.  
 
Among the ERA countries assessed only CH displays stability and sustainability in its S&T 
cooperation policies with high policy support ("Input") and high "Output" in terms of scientific 
co-publications with all three target partner countries. A relatively stable "Output" was 
achieved also by a few other ERA countries with one or two partner countries (PT with BR; SI 
and IE with IN; and FI, NO and SI with RU), having in place comparatively developed policy 
measures for S&T cooperation with these target partner countries.  
 
Similarly, the lowest scientific output was achieved by the countries expressing the least 
elaborated policy measures for S&T cooperation with BIR. This is a clear reflection of the 
importance of S&T policy measures for enhancing S&T cooperation with third countries such 
as BIR. 
 
One surprising result is that the innovation leaders with large, well developed R&D systems 
such as DE, FR, IT, ES and UK displayed scientific output around or even below average of 
the responding ERA countries. Although the immediate suggestion for reasoning beyond 
insufficiencies in data would be less efficient policy measures vs. scientific co-publications 
with BIR, the most probable rationale for such average scoring is the partitioning of S&T 
cooperation goals with additional objectives of S&T cooperation, such as political or economic 
goals. These are not always directly measurable and articulated through quantitative output 
indicators and are certainly not embraced in the standardised scientific output indicator as 
conceived in this study (see Section 3.2). Also adjustments for population size may be slightly 
less favourable for the larger countries then would be adjustments for the total number of R&D 
personnel or full time equivalent researchers (FTEs). 
 
From the policy perspective, it is especially interesting to observe and benchmark cases where 
relatively high level of policy measures for S&T cooperation with BIR is not associated with 
corresponding performance in scientific output, as well as the opposite cases, where high 
output is produced in spite of low S&T cooperation policy inputs. However, long-term policy 
information coupled with long-term scientific performance data indispensable for long-term 
assessment of impacts of policies for international S&T cooperation with BIR in the past 10-15 
years was not readily available. Therefore, leaps in efficiency or certain "inefficiencies" of 
S&T policies of these countries detected here and displayed in the graphs might have also been 
partly explained by the time lags between policy data and its delayed impacts on scientific 
production. 
 
22 Some of the responding ERA countries do not envisage enhanced S&T cooperation with some of the BIR 
countries (see Sections 2.3.1 to 2.3.3).  
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Brazil: Based on "Input-Output" flows, cooperation of several ERA countries (IE, DK, CZ, 
AT, NL and SE) with higher rates of co-publications appears decoupled from low dynamic and 
less elaborated S&T cooperation policies reported. Though scientists tend to retain contacts 
and research topics through time, a low government support for S&T cooperation with a 
certain partner country usually causes re-orientation of studies / research activities towards 
supplementary funding. Such practices thus appear to lack sustainability and durability. On the 
other hand, countries introducing policy measures for support of S&T cooperation with BIR 
might expect improvements and recovery of scientific output in the form of co-publications, 
even though the current input-output flow comparison failed to demonstrate these trends due to 
a time lag between introduction of important S&T policy measures and scientific production. 
 
India: In the case of cooperation with IN, very few ERA countries (CY, CZ and LV) reported 
low dynamic/ad-hoc based S&T cooperation policies. However, CY and CZ are scoring above 
the average regarding co-publications. Also AT, DK and NL have above average co-
publications with IN without well elaborated, dynamic S&T cooperation policy measures. 
Such cases indicate a potential need to reassess and reconsider S&T cooperation policies in 
accordance with the governmental S&T cooperation strategies of these countries. On the 
contrary, quite a few countries scored below average in co-publications with IN despite having 
S&T cooperation policy measures in place, which could imply certain difficulties in S&T 
cooperation. According to the reported horizontal measures for enhanced transnational 
coordination with IN (see Fig.11), difficulties with IPR and ownership of scientific results in 
the priority fields of cooperation are one of the possible problems. However, to fully 
substantiate this would require deeper knowledge of specific scientific fields of co-
publications. Experiences of the front-runners in co-publications might be of interest for others 
in this respect. 
 
Russia: For RU there appears a positive shift in co-publication levels (note the scale of Y-axis 
defining scientific output in Fig.27 is double to the corresponding scales in Figs.25 and 26). 
Also, five to six countries scored very high with co-publications (FI, CH, SE, NO, SI and IE). 
Speculative explanations for this are geographic proximity and traditional ties with European 
countries, as well as the specific scientific fields where a majority of these publications was 
published, particularly in relation to the known scientific strengths of RU and the 3-4 countries 
with the highest co-publication rates. Nevertheless, very high rates of bilateral co-publications 
and presence of a very few countries with low co-publication rate indicate relatively affluent 
S&T cooperation despite certain re-considerations in articulated S&T policy measures of some 
ERA countries appearing lately.23 
A clear finding of this analysis and benchmarking of ERA countries is that the production of 
scientific publications is reflected in and influenced by the overall S&T cooperation framework 
in each ERA country. Despite the absence of direct statistically corroborated correlation 
between the total number of co-publications and S&T cooperation policies, Figs.25-27 clearly 
show that "Input-Output" flow comparisons can positively support evidence based S&T 
cooperation policy making of ERA countries with BIR. Moreover, further fine tuning in 
benchmarks could better accommodate impacts of varieties of policy mix combinations on 
countries' scientific production in the future assessments. 
 
23Tendency to reduce S&T cooperation with RU was expressed by NL and reconsiderations of cooperation were 
reported by CY, LT and RO governments. Reasons for such tendencies to diminish S&T cooperation with RU 
were not given (see Fig.2; Section 2.3.1); however some recent political uncertainties might be fuelling such 
developments. 
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3.5. Benchmarking of S&T Cooperation Policy Efforts and their Relevance 
vs. Performance in Practical S&T Cooperation 
This section presents the final integrated benchmarking of the impacts of the S&T policies 
introduced by ERA countries to outline and enhance their S&T cooperation with BIR. An 
international community of policy makers, experts and researchers is involved in assessment 
practices aiming at evaluation of S&T policy efforts, their efficiency and effectiveness.
Numerous reports/publications are generated using a variety of techniques/ methodologies. 
However, despite the existence of such established procedures and statistical methods for 
assessment of efficiency of S&T policies,24,25 they are mostly focusing on robust economic 
parameters and are as such generally less appropriate for the assessment of efficiency of the 
type of S&T cooperation policy measures considered in this report, i.e. the "soft" input. Efforts 
to systematically analyse and evaluate S&T cooperation policies and practices of ERA 
countries with the third countries beyond the US and JP appear at present relatively limited. 
Among recent contributions towards better understanding of policy approaches of ERA 
countries towards S&T cooperation with third countries were the CREST analytical report 
(Nill et al., 2007) and reviews of S&T policy evaluation practices in Europe by Fahrenkrog et 
al. (2002) and Georghiou (2003), and Cozzens (2003) in the US respectively. However, no 
attempts beyond ascertaining of absence/scarcity of appropriate methods or beyond reporting 
of specific S&T evaluation practices/examples in certain ERA countries and in the US were 
given. Furthermore, several of the existing models and methods for the assessment of 
performance and efficiency of S&T cooperation policies are either too descriptive (qualitative 
assessments), or too closely related to strictly financial and econometric aspects of policies.24 
Econometric quantitative assessment methods are data demanding26 and more appropriate for 
assessing the macro-levels of S&T policies, where ample statistical evidence exists. Since 
governmental S&T cooperation policies also have financial aspects, some econometric models 
could be eventually used to statistically support benchmarking of softer non-numerical 
findings; however it remains uncertain to which extent these can cover relatively elusive 
percentage in overall S&T investments devoted to international S&T cooperation and more 
specifically to cooperation with particular countries. Therefore, these assessment methods do 
not appear directly relevant for the assessment of soft micro-policy level of international S&T 
cooperation policies required here. Hence, despite the S&T evaluation literature is very rich, it 
is less targeted to internationalisation of S&T cooperation and only scarce suitable approaches 
exist for evaluation assessment of international S&T cooperation policy efforts, their 
efficiency, effectiveness and relevance of policies, even these remaining mostly on a 
conceptual level. 
 
24A few commonly used statistical methods are Composite Performance Indicators, Data Envelopment Analysis 
(DEA), Stochastic Frontier Estimation (SFE), etc. 
 
25Ever since the late 1950s when statistical observational methodology for delimitation of maximum technical 
efficiency was defined by the difference between the observed and optimum output (Farrel, 1957), it was clear 
that a certain maximum amount of output can be produced from a given amount of inputs even if inputs would 
have been amplifying beyond feasible frontiers. Later, many different conceptual econometric quantitative 
assessment models targeting efficiency of S&T policies were developed based on the elementary model of 
Howe & McFetridge (1976), however mainly assessing R&D expenditures/investments.  
26Hundreds of observations are required as an input into such assessment models and only strict numeric, 
statistically accurate and non-subjective data can be fed into such models. Yet, reliance on economic statistical 
parameters of S&T policies is a very unswerving and straight forward approach; therefore many policy 
efficiency assessments base their evaluations on budget/funding components of policies, which usually settle 
down to comparisons of crude data on R&D expenditures/investments. However, despite shortcomings and 
demanding requirements regarding size and stability of fed-in economic data, the established econometric 
methods can rarely accommodate for the factors that can contribute directly to assessments of relevance and 
effectiveness of rather soft sets of S&T cooperation policies. 
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Analysis of questionnaires has shown implicitly that S&T cooperation policies are 
predominantly constituted of interdependent, multi-segment combinations of soft policy inputs, 
deriving in turn from a variety of different policy inputs for which budgetary implications are 
usually not available (and can often not even be provided in entirety). All these characteristics 
are exactly the opposite of these required for data sets for any known/established econometric 
models, therefore such data cannot be fed into typical econometric models.27 
Therefore, due to these specific characteristics of data available on S&T cooperation policies, a 
more appropriate and novel approach to evaluation was required to benchmark S&T 
cooperation policy efforts and to assess their relevance and efficiency against practical 
performance of S&T cooperation policies. As shown in the previous section, performance of 
S&T cooperation policies in the ERA countries with BIR can be tested against the "Input-
Output" relation principle and countries benchmarked with aim to improve efficiency of their 
policy inputs.  
 
In order to better understand the volumes of funding instruments and thus their impact, some 
indication of corresponding funding per country should be integrated into the final 
benchmarking of S&T cooperation policy efforts, thus providing an illustration of its relative 
importance in national S&T policy. However, as established above, direct funding of 
international S&T cooperation of ERA countries was not available and is unlikely to be 
provided systematically by the countries due to many objective reasons.  
 
In the absence of concrete and reliable data on financial dimension of international S&T 
cooperation policies of ERA countries Gross Expenditures on R&D (GERD) has been taken as 
a very rough and robust proxy for quantitative financial data of S&T cooperation, which 
however integrates financial component of S&T internationalisation policies. Thus, GERD was 
used as a crude "Hard Input" measure and the nearest available proxy relating S&T 
cooperation to overall governmental financial support for R&D and assessment of impacts and 
potency of countries' S&T cooperation policies was made.  
 
Data on ERA countries' GERD have been obtained using Eurostat and EC, DG RTD "Regional 
Key Figures" data bases. For initial comparison, the relation between the "Output" indicator 
scientific co-publications with BIR and GERD was assessed (see Annex2; A2.3).28 
Benchmarking29 of "Soft" INPUT (=S&T Cooperation Policy Index) and "Hard" INPUT 
(GERD as an indicator of development status of countries' research systems) against OUTPUT 
(=co-publications with BIR), was pursued here illustrating the practical functioning of different 
approaches of ERA countries' S&T cooperation settings with BR, IN and RU respectively as 
shown in Figs.28-30. 
 
27 Firstly, our input data did not include any financial/budget information. Secondly, it was often subjective and 
reporting was just done once as a unique exercise where no time-series of policy observations were available 
other than assessments such as "in the last three or next five years". Thus, observations were not numerous 
enough, and lastly the entire input data was soft policy data on policy instruments, dynamics, measures, 
strategies, incentives, tendencies, challenges and experiences. 
 
28Graphic comparison (see Figs.A10-A12) indicated generally positive relation between production of joint 
scientific publications with BIR and financial dimension of ERA countries' S&T policies. For comparison, 
corresponding statistical evidence for the same period of time was calculated also for the other ERA countries 
not participating in the survey (i.e. HU, IL, etc.), for mutual S&T cooperation of BR, IN and RU, as well as for 
US, JP and CN. Though there were some positive outliers with high co-publications and low governmental 
R&D support (IL and PT with BR; SI, IE and IL with IN; SI and IL with RU) and certain countries deviating 
from regression line with high co-publications and high governmental R&D support or with low co-publications 
and high governmental R&D support, reasons for these could be well explained (see Annex2; A2.3).  
 
29In the sense of the basic document outlining the process and objectives of the EC benchmarking exercises in 
science and technology policies in Europe. 
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Figure 28: Comparison of S&T Cooperation Policy Index, GERD (2006) and number of co-publications of 
ERA countries with Brazil (2005-2007) adjusted for population size. 
(Note: Circle size equals to average number of co-publications 2005-07 of each ERA country with BR adjusted for population) 
 
Figure 29: Comparison of S&T Cooperation Policy Index, GERD (2006) and number of co-publications of 
ERA countries with India (2005-2007) adjusted for population size. 
(Note: Circle size equals to average number of co-publications 2005-07 of each ERA country with IN adjusted for population.) 
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Figure 30: Comparison of S&T Cooperation Policy Index, GERD (2006) and number of co-publications  of 
ERA countries with Russia (2005-2007) adjusted for population size. 
(Note: Circle size equals to average number of co-publications 2005-07 of each ERA country with RU adjusted for population) 
To benchmark S&T cooperation policy efforts and their relevance against financial input and 
the efficiency of scientific production of ERA countries' S&T cooperation policies an 
assessment of the financial component is made here to benchmark the current sets of S&T 
cooperation policies and number of co-publications with BIR, with the aim of recognizing 
different approaches of countries giving similar outputs and to identify possible lacunae for 
improvements suggested by the benchmarking exercise.  
 
For policy planning and transnational coordination of S&T cooperation with BIR, a 
combination of the three proxies, which together identify the most desirable conditions, i.e. 
High Soft INPUT (=S&T cooperation policies) + Medium-High Hard INPUT (=GERD) vs. 
High OUTPUT (co-publications) is to be pursued.30 Though ideal combination of the two 
Inputs and Output was not present, some ERA countries' S&T cooperation with one or other of 
BIR countries came more or less close to such a combination and these cases are discussed 
briefly below as benchmarks. 
 
Figures 28-30 present a benchmarking of ERA countries. The three distinct sections/areas are 
marked on the graphs in a diagonal indicating Low / Medium / High of both INPUTs. 
However, naturally benchmarking of ERA countries indicated all possible combinations of the 
two INPUTs ("Low-Medium", "Low-High", "Medium-Low", "Medium-High", etc.). The 
OUTPUT is added to the position defined by the two INPUTs as the size of the sphere 
displayed for each country.  
 
30However, from tax-payers perspective the ideal combination might be Medium-High Soft INPUT + Low-
Medium Hard INPUT (GERD) vs. High OUTPUT, though this "ideal win-win" combination did practically not 
appear (cf. Figs.28-30). 
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The main message here is the following: GERD as the Hard INPUT and a proxy of a measure 
indicating the development of S&T system is a variable closely related to economic potency of 
the country and brings certain benefits that come with a success.31 However, by its nature, 
GERD can only grow with a slow pace; therefore its impacts are gradual and can generally 
only be expected in a long run. A very important feature displayed by the current 
benchmarking of ERA countries' S&T cooperation with BIR is that a few countries have 
managed to demonstrate successful compensation of a lower GERD with a more dynamic Soft 
INPUT representing a set of efficient measures within S&T cooperation policies and their 
specialisation to correspond to the demands on the side of the priority cooperation country.
Contrary to the expected situation, where the most developed innovation/technology leader 
countries would dominate S&T cooperation with BIR, a number of economically less potent 
countries (low GERD) displayed successful co-publication performance with BIR (i.e. PT with 
BR; SI and IE with IN; and SI with RU to name just the ones in the upper third of co-
publication production, closely followed by CZ, ES and a few others).  
 
However, (as mentioned above - Chapter 3.4.) innovation/technology leaders persue as the 
principal goal of their S&T cooperation with BIR a Hi-Tech/Innovation orientation, which is of 
course not well reflected by the Output indicator scientific co-publication. Moreover, an 
important feature of S&T policies in some major Member States such as DE, FR and UK (also 
ES with BR) in the past was the use of governmental S&T cooperation polices primarily as an 
accompanying tool for foreign policies, where S&T impacts and scientific production have 
started to gain in importance and have come under closer government scrutiny rather recently. 
Furthermore, the goals of public policies and main related incentives of the innovation/ 
technology leader countries such as DE, FR, NL and UK for many years were most probably 
not production of peer reviewed scientific publications and scientific excellence, but rather 
training of engineers for industrial productivity and export oriented activities. Only in recent 
years has industrial productivity become more closely associated with scientific and 
technological excellence, as an important dimension of international competitiveness. 
Therefore, further comparative studies and benchmarking of ERA countries' S&T cooperation 
with world's emerging economies should acknowledge and also accommodate inventive and 
technological outputs, where these countries boast comparative strengths. 
 
Observation of successful S&T cooperation policy specialisations in economically less potent 
ERA countries attribute unexpected potency and relevance to Soft INPUT measures, 
determined by S&T cooperation policies and render this assessment/benchmarking exercise 
very interesting. Moreover, transnational coordination of these policies in the ERA context 
could potentially compensate for the effects of the slower pace of growth of GERD many 
MSs/ACs. Furthermore, this shows, that larger EU MS, which might be weary or sceptic of 
transnational coordination of S&T cooperation policies in the ERA context could only gain 
through such concerted approaches. A label "Successful cooperation with targeted third 
country by S&T co-publications in 2005-2007" i.e. successful cooperation in terms of 
scientific Output indicates countries in each category which have managed to assure a very 
favourable ratio of the INPUT-OUTPUT benchmarking, i.e. upper third in adjusted numbers of 
co-publications with each of the three priority cooperation countries in each assessment area.32 
31High GERD is of course an important policy stimulus, which attracts mobility, innovation and economic flows 
towards a country displaying it. 
 
32Note that, due to limitations in computer tools/methodology used for practical demonstration of Outputs, sizes of 
the balls depicting co-publications are automatically defined within the margins of each graph, which renders 
direct comparisons of sizes among the three benchmarking graphs difficult – especially between RU and other 
two countries due to a different scale of co-publications (see Chapter 3.4.; Figs. 25-28 and Annex2; Chapter 
A2.3; Figs.A10-A12). For the facilitated assessment, numbers of co-publications adjusted for population size 
are presented next to a country code in each figure, enabling direct comparisons.   
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Brazil: Countries with successful cooperation in 2005-2007 by S&T co-publications with BR:
- PT in the Low GERD/Medium-High S&T cooperation policy combination for the obvious 
aforementioned reasons;  
- IE and NL in the Medium GERD/Low S&T Cooperation policy combination, and  
- UK in the Medium GERD/High S&T Cooperation policy combination.  
- Finally, CH and SE are the notable performers in the High GERD/Low-Medium S&T 
Cooperation policy combination, though deriving from differences in the relevance of 
governmental S&T policies; CH has typically well developed governmental S&T system 
with influential government interventions, whereas in SE impact of governmental S&T 
policies is rather limited; however it's scientific community is sturdy and very vigorous.  
CH and PT share the highest co-publications adjusted for population with BR. Interestingly, 
IE which started internationalisation of its policies relatively recently, scores above average 
despite low S&T cooperation policy INPUT and Low-Medium GERD - one of the reasons 
contributing to favourable OUTPUT ratio might be publications produced by guest scientists.  
 
India: Countries with successful cooperation in 2005-2007 by S&T co-publications with IN:
- SI in the Low GERD/Medium-High S&T cooperation policy combination for the reasons 
specified elsewhere (see Section 3.4. and Annex 2; A2.2, see footnote comment44), and  
- IE in the Medium GERD/Medium S&T Cooperation policy combination with likely 
contribution of IN guest scientists, especially in the thematic field of ICT and by notable 
private R&D performers.  
- Finally, CH (with SE scoring above average and approaching upper third of co-publications) 
is the notable performer in the High GERD/Medium-High S&T Cooperation policy 
combination and influential governmental S&T policies.  
SI and CH share the highest co-publication rates adjusted for population with IN.
Russia: Countries with successful cooperation in 2005-2007 by S&T co-publications with RU:
- SI in the Low GERD/Medium S&T cooperation policy combination for the reasons specified 
elsewhere (see Section 3.4. and Annex 2; A2.2, see footnote comment44), and  
- NO in the Medium GERD/Medium S&T Cooperation policy combination, with co-
publication rate likely derived from specialisation and geographical position and numerous 
common challenges on the environmental/climate/energy and marine/polar research as the 
main thematic fields (cf. Section 2.1.2, Table 3).  
- IE is approaching the above-average scientific performance with another Medium 
GERD/Low S&T Cooperation policy combination and a likelihood of contributing guest 
scientists and notable private R&D performers.  
- Finally, FI and CH are notable "Gate-Keepers of S&T cooperation" with RU in the High 
GERD/Medium S&T Cooperation policy combination and influential governmental S&T 
policies.  
FI closely followed by CH also share the highest co-publication rates adjusted for population 
with RU. The reason for high number of co-publications between FI and RU is probably 
similar to the case of NO vs. RU, whereas co-publications of CH with RU might be strongly 
influenced by close cooperation within CERN. 
 
Despite some variance observed in ERA countries, an overall principle can be ascertained, 
indicating the following important statement: "More S&T cooperation policies" facilitate 
"More co-publications". Further specific benchmarking studies could provide insight into 
the relevance and performance of S&T cooperation framework for assessing practical outputs 
and specify more closely the reasons for successful co-production of scientific papers with BR, 
IN and RU. 
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It has to be noted that by using best available proxies for comparisons of OUTPUT (co-
publications) and Hard INPUT (GERD) as a measure for development of overall research 
system, leaves aside the fact that both proxies have certain shortcomings. The comparison of 
the output proxy "co-publications" used for comparison with GERD as a measure for 
development of overall research system has to be taken cautiously. Firstly, since typical co-
publication rates of ERA countries with each of BIR represent only 1-3% (in case of RU 
slightly more) of total scientific publications of ERA countries (see Chapter 3.3, Figs.20-22). 
Secondly, many other dimensions of international S&T cooperation exist besides scientific 
output (see Chapter 3.1), which was the only one benchmarked here. Thus, project cooperation 
output with collaborative links and joint projects, mobility exchanges, joint infrastructure 
investments etc., inventive output and technological output were not considered in this 
benchmarking exercise, despite being important output indicators. Their impact on national 
S&T systems and connection to economic competitiveness of countries may in practice 
significantly exceed the importance of scientific co-publications. 
 
Also, it is important to note that GERD in this benchmarking can only be used as a robust 
comparative measure for the development of the overall research systems in ERA countries, 
since it cannot be directly/exclusively  related neither to a rather narrowly defined "Output" 
indicator on one side (see above), nor to the "Input" indicator as defined here. This study has 
sought to demonstrate that S&T cooperation policy measures in ERA countries with BIR 
represent a variety of combined measures, instruments, institutional capacities and policy 
mixes, which influence the final outcome in the sense of practical S&T cooperation on a 
different subtle levels and dimensions. It is also important to note, that for outliers i.e. for the 
largest and the smallest countries the adjustments of data for population size tend to somewhat 
distort the values into a negative or positive side respectively. 
 
Nevertheless, benchmarking of ERA countries' S&T cooperation with the three priority partner 
countries through the grid assessment of two INPUTS, i.e. S&T cooperation policy index (a set 
of introduced policy measures, instruments, policy dynamics and overall S&T cooperation 
framework with BIR) and GERD as a measure of R&D development system, against scientific 
OUTPUT with BIR, represents an important step in obtaining the relevant information on ERA 
countries comparative S&T cooperation policy efforts. Yet ERA countries' positions in the 
assessment grid provide only basic information on the status of their S&T cooperation efforts, 
performance and relevance of introduced policies for practical S&T cooperation with the 
selected three third countries. Considering enhanced S&T cooperation with the three priority 
partner emerging economies as the final goal of ERA countries S&T cooperation policies, 
countries displaying low dynamic S&T cooperation with BIR could attempt to explore the 
reasons for the indicated underperformance and review the goals set in the national S&T 
cooperation strategy with a particular priority partner country as well as with their overall S&T 
internationalisation strategy. Similarly, countries experiencing certain structural problems or 
displaying low dynamics of their S&T cooperation with BIR might wish to re-assess their 
policies and consider introducing some well focused S&T policy measures according with their 
S&T internationalisation strategies.  
 
Benchmarking, grouping and categorisation of ERA countries by the double INPUT and 
OUTPUT indicators in this exercise demonstrated high impact and relevance of S&T 
cooperation policy measures reported by ERA countries with BR, IN and RU. Moreover, 
transnational coordination of S&T cooperation efforts in the ERA can substantially contribute 
to further enhancing of S&T cooperation of ERA countries with BIR. Future more specific 
benchmarking should potentially benchmark other "Output" indicators, as well as incorporate 
information on specific thematic priorities of ERA countries' S&T cooperation with BIR, and 
more specific financial information to better assess and evaluate S&T policy efforts, their 
efficiency and effectiveness. 
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4. LESSONS FROM COMPARATIVE ASSESSMENT 
This Chapter is a summary of the main lessons learnt from the comparative exercise conducted, 
addressing good practices in international S&T cooperation and, where possible, underlying 
and acknowledging the reasons for successful S&T cooperation practices. Conclusions and 
recommendations from the assessment of S&T cooperation policies are put into a broader 
policy perspective. 
 
4.1. Conclusions of Analysis / Comparative Assessment of ERA Countries' 
S&T Cooperation with BIR 
4.1.1. Analysis of ERA Countries' Government S&T Cooperation Policies towards 
BIR
Drivers, instruments, strategies and practices of international S&T cooperation 
Major objectives of S&T cooperation with BIR reported by ERA countries are: 
1) Exchange of S&T information and cooperation with leading institutions in specific research 
areas where BIR are particularly strong; 
2) Exchange of researchers to improve the use of available skills/resources; 
3) Exchange of knowledge through bilateral / multilateral research projects / programmes for 
research excellence and cooperation networks (also in FP7); 
4) Institutional collaboration, long-term basic research/education partnerships; 
5) Technology exchange in high-tech sectors with industrial/commercial applications, linking 
S&T potentials, exploitation and support to innovation and national innovation systems; 
6) Comprehensive cross-policy / sector partnerships to address broader cooperation strategies 
and economic/cultural ties or to better target special resources and access large markets for 
high-tech products; 
7) Facilitating the implementation of international strategies and responses to global challenges 
(e.g. the Millennium Development Goals). 
Only few of the most developed European market economies provided evidence of more 
advanced forms of S&T cooperation, suggesting knowledge clustering. Furthermore, the 
responses showed rather low specialisation between the ERA countries and each of the priority 
partner countries. Respondents tended to express more or less similar objectives for S&T 
cooperation with BR, IN and RU.
Important challenges in S&T cooperation with BIR were the following: 
- Socio-economic and political challenges; 
- Challenges related to setting of S&T systems and funding;   and 
- Challenges related to quality of partners and research areas of excellence in BIR. 
Flexibility is needed from the side of ERA countries to accommodate best the requirements of 
BIR countries in bilateral S&T cooperation. 
Main thematic priorities for S&T cooperation with BIR: Thematic priorities considered as 
strong by the BIR countries themselves as well as those proven through their successful 
participation in the EU Framework Programmes and through some other international S&T 
collaboration schemes showed certain unexploited potentials/challenges for S&T cooperation 
with ERA countries in the future. Mismatches between the ERA countries' reported main 
thematic cooperation areas as compared to the known strengths of the BIR countries suggest 
better targeted scientific cooperation with each of these countries in the future. Moreover, 
improved targeted S&T cooperation would better correspond to scientific strengths of these 
countries as well as to the national S&T systems of ERA countries and could assure fruitful 
scientific cooperation in the future. 
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Main policy instruments for S&T cooperation of ERA countries with BIR are: 
1. Exchange of S&T information; 
2. Mobility and exchange of scientists - research fellowships and scholarships, incl. mutual 
recognition of certificates; 
3. Joint research projects - joint calls, cooperation in specific areas of research/education and 
joint cooperation in the EU Programmes incl. dissemination of results; 
4. Joint research programmes - framework setting and programme coordination, incl. 
Scientific and Academic Networks; 
5. Joint research institutions - institutional partnerships based on evaluation, extended 
agreements and joint committees; 
6. Joint large-scale research infrastructures and facilities - jointly funded and utilised; 
7. Joint knowledge/innovation clusters and business cooperation - including research 
marketing and IPR settings; 
8. Comprehensive strategic cross-policy/sector partnerships. 
Comparison of numbers and levels of reported instruments by countries showed prevalence of 
the largest research systems (DE, FR and IT) and in many cases also the most developed 
European market economies, while in the cases of ES/BR and PT/BR traditionally close ties 
result in a number of different policy instruments in place for promotion and support of S&T 
cooperation. Clearly, smaller countries and less developed economies in Europe may have 
limited capabilities to engage into a more intensive cooperation with large emerging economies 
such as BIR, which is why coordination of S&T cooperation efforts on the EU level may bring 
certain particular advantages to them and should be particularly encouraged. 
Forms and practical examples of S&T cooperation with BIR: Though the total number of 
reported examples of S&T cooperation of ERA countries with particular targeted country was 
relatively low, the majority of responding countries reported mainly positive examples of S&T 
cooperation. The most common examples reported were joint research projects/programmes in 
basic/applied research and innovation including multilateral programmes, mobility, and 
university and research institutes’ cooperation across different sectors and scientific 
disciplines. Other examples such as exchange of S&T information and knowledge and 
utilisation and co-funding of joint research infrastructures or large facilities were less 
commonly reported. Only a DE, FR, IT and UK reported examples of joint utilisation and co-
funding of joint research infrastructures and strategic use of large facilities including joint 
science centres laboratories and virtual science centres, which indicate a developed joint 
strategic framework with target priority partner country, i.e. the highest level of strategic 
approach to S&T cooperation with BIR. 
Status of S&T cooperation with BIR: A majority of ERA countries expressed a general 
tendency of their governments to enhance cooperation with BIR. Very few MS have no 
reported tendency in cooperation or any intention to reconsider cooperation. The responding 
Associated Countries were usually among the ones with enhancing tendencies for cooperation. 
Only NL indicated an intention to reduce S&T cooperation, namely with Russia. 
Incentives to strengthen bilateral S&T cooperation with BIR: Bilateral S&T cooperation of 
ERA countries with BIR still appears weak despite the research opportunities these three 
partner countries appear to offer in some frontier science fields. There is an apparent absence 
of strategic initiatives of responding ERA countries with BR (43%) and with RU (25%). ERA 
countries having general strategies towards BIR were classified into the following two groups: 
- countries with less defined strategies, e.g. AT, BE*, CZ, DK, FI, LV, LT, PL, PT and SE 
which reported absence of specific elaborated parts of strategies devoted to S&T 
cooperation or which include S&T however mainly foresee certain activities with 
knowledge exchange such as action plans for expanding S&T collaboration, networking of 
scientists, organisation of joint events and information exchange;      and  
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- countries with well defined strategies, e.g. DE, ES, FR, IE, IT, SI, UK, CH and NO where 
S&T cooperation on the areas of common interest and economic importance represents 
integral part, and where development of joint research action plans and projects, 
geographic committees searching for strategic synergies, strategic partnerships and other 
activities with higher added value and plans for knowledge clustering are foreseen. 
Institutions/actors promoting S&T cooperation with BIR: A majority of 65% of ERA 
countries reported the existence of public S&T cooperation support structures in place with IN,
while in BR 52% and in RU only 45% of responding ERA countries reported such institutions.  
Countries with less defined public S&T support structures in target countries are BE*, ES, FI, 
IE, IT, NL, PT, SE and SI.
Countries with well defined public S&T support structures in target countries are DE, FI, FR, 
UK, CH and NO.
Recent evaluation of S&T cooperation with BIR: Evaluation practices in ERA countries' 
S&T cooperation programmes with BIR in the past three years were rather scarce. The absence 
of systematic evaluation practices (Ex-Ante or Ex-Post) is probably related to a limited 
financial weight of bilateral S&T cooperation programmes with these three countries as 
compared to other S&T activities in ERA countries. 
Transnational coordination of ERA countries' international S&T cooperation with 
BIR 
 
Transnational coordination of S&T cooperation: Broad political support of ERA countries 
for enhanced coordination of S&T cooperation with BIR is a good basis for future coordinated 
policy planning of ERA countries' S&T cooperation with BIR. It indicates that a majority of 
ERA governments consider transnational coordination of S&T cooperation with third countries 
as increasingly useful and complementary addition to related national S&T cooperation 
endeavours. In the few reported cases of countries not supporting a joint approach in S&T 
cooperation with BIR, the reasons were not categorical and of a mainly technical / temporary 
nature. The main reasons for opposing the enhanced transnational coordination of S&T 
cooperation were early development stages of countries’ bilateral S&T cooperation with a 
certain third country (DK, ES and GR), and specific coordination schemes in place associated 
with legal restraints in MoUs defining current bilateral cooperation (CH). The opposing 
countries were inclined to potentially agree with transnational coordination of S&T 
cooperation if certain added value would be attributed to such actions. 
Reported horizontal issues for enhanced transnational coordination were very varied. Many 
countries consider as suitable horizontal issues for setting joint frameworks IPR issues, joint 
multilateral research projects and mobility, while among favourable priority scientific areas in 
particular energy and renewables, environment, ICT and space were reported. 
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4.1.2. Comparative Assessment of ERA Countries Government S&T Cooperation 
with BIR
Benchmarking of performance / relevance of ERA countries' S&T cooperation 
policies 
 
ERA countries' S&T cooperation policy efforts towards BIR and performance of these 
policies: Two models describing corresponding composite quantitative indicators were 
developed for comparison of intensity of ERA countries' governmental S&T cooperation with 
BIR. Model 1 - Index "Degree of Networking": The first indicator called "Degree of 
Networking" is based on policy instruments implemented in ERA countries for international 
S&T cooperation. Model 2 - Index "Cooperation Status": The second composite indicator 
called Index "Cooperation Status" sums up information on ERA countries' S&T cooperation 
policy dynamic, institutional capacity and related policy measures, and practical 
implementation of S&T cooperation policies together describing the overall S&T cooperation 
policy implementation framework for internationalisation of S&T with BIR.  
Intensity of S&T cooperation with BIR and expected impacts of cooperation policies: 
Composite indicator "Intensity of Cooperation", integrating information on cooperation 
instruments, policy dynamics and measures, and effectiveness of overall policy framework for 
government related S&T cooperation in ERA countries, is the best approximation for the 
assessment of practical implementation of international S&T cooperation policies. Quantified 
values for both individual indicators were calculated for ERA countries, which were then 
ranked according to these values. Since the two models and indexes supplement each other, 
calculated numeric values for ERA countries were combined and the composite quantitative 
indicator named "Intensity of Cooperation" was introduced for integrated assessment of ERA 
countries' international S&T cooperation. A composite indicator for the assessment of policy 
relevance was related with expected impact of policy measures introduced.  
Output indicators for assessment of impacts of ERA countries' S&T cooperation policies: 
Impacts of S&T cooperation policies and of performance of governments' implementation 
policy frameworks for S&T internationalisation can be in principle assessed through four 
different output indicators: Project cooperation output and cooperative links; Mobility output;
Inventive and Technological outputs; and Scientific output. However, specific reasons were 
given which identified scientific output as the only appropriate output indicator in case of 
assessment of S&T cooperation policies. Since it characterizes the major part of the total 
output of governmental S&T internationalisation policies, performance of which the study was 
aiming to assess, it was used to assess performance of ERA countries' S&T cooperation policy 
efforts with BIR through comparison of their joint scientific performance with BIR.  
Assessment of joint scientific performance of ERA countries with BIR: Scientific co-
publications proved to be a straight forward and reliable tool enabling qualified insight into 
practical impact of policy measures introduced by ERA countries for S&T cooperation with 
BIR. Multiple assessments of joint scientific performance of ERA countries with BIR 
performed in this section confirmed suitability, accountability, liability and repeatability of 
scientific co-publications as assessment tool illustrating output flows of international S&T 
cooperation. However, comparison of scientific co-publications with S&T cooperation policy 
measures and with R&D expenditures requires adjustments for population size since data vary 
considerably with size of countries, size of their research labour force and R&D expenditures. 
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Benchmarking of ERA countries' Input-Output S&T cooperation flows: The index 
"Intensity of Cooperation" introduced through integrated assessment to illustrate ERA 
countries' government policy framework for international S&T cooperation with BIR 
represents ERA countries' policy input flows for S&T cooperation with BIR and demonstrates 
a policy input segment – henceforth acknowledged also as "S&T Cooperation Policy Index".
On the other hand, bilateral scientific publications are used as an appropriate indicator for the 
joint scientific performance of ERA countries with BIR, assessed in terms of average 2005-
2007 scientific co-publications, constituting a scientific output segment characterising practical 
achievements of S&T cooperation policies of ERA countries with BIR. The integrated 
assessment of impact of ERA countries' government S&T cooperation policies with BIR on 
scientific production was performed through a cooperation flow comparison. The input-output 
flows of ERA countries' S&T cooperation with BIR were correlated, where S&T cooperation 
policies characterised the input and scientific co-publications of ERA countries with BIR 
illustrated the output. Consequently, ERA countries were positioned taking into account 
relations between both indicators for each ERA country with each of the BIR countries. 
Despite the absence of direct numerically corroborated correlation between co-publications and 
S&T cooperation policies, presentation clearly showed that Input-Output flow comparisons can 
positively support evidence based S&T cooperation policy making of ERA countries with BIR. 
With all three targeted countries the best scientific output was achieved by the countries, which 
have in place relatively high level of policy measures for bilateral S&T cooperation (PT and 
CH with BR; SI, CH and IE with IN; and FI, CH, NO and SI with RU). Similarly, the lowest 
scientific output was noted at the ERA countries expressing less elaborated policy measures for 
S&T cooperation with BIR. That clearly shows the importance of S&T policy measures for 
enhancing S&T cooperation with third countries such as BIR.   
The assessment of S&T cooperation Input-Output flows benchmarked ERA countries against 
the regression line and against the fellow countries. The low correlation coefficients of Input-
Output cooperation flows for BIR indicate the absence of direct linear correlation and existence 
of other factors in the countries' specific S&T policy mixes influencing policies and co-
publications (see explanation above). Nevertheless, it is safe to assume that the Input-Output 
assessment presented here is an important step in recognising factors influencing successful 
practices in S&T cooperation policies with BIR. Hence, the assessment of countries' S&T 
cooperation Input-Output flows performed should be regarded as a valuable contribution to 
further policy planning in  support of international S&T cooperation of ERA countries with 
BIR. Cooperation with Brazil based on input-output flows is characterized by relatively 
numerous ERA countries (IE, DK, CZ, AT, NL and SE) with higher rates of co-publications 
un-coupled with elaborated S&T policy measures. Cooperation with India based on input-
output flows is characterized by very few ERA countries displaying no S&T cooperation 
policies in place. In the case of co-publications with IN quite a few countries scored below 
average despite having S&T cooperation policy measures in place, which implies certain 
difficulties in bilateral cooperation. Cooperation with Russia based on Input-Output flows is 
primarily characterized by a positive shift of co-publication levels. Five to six countries scored 
very high with co-publications (FI, CH, SE, NO, SI and IE). Speculative explanations for this 
are geographic proximity and traditional ties with European countries, as well as the specific 
scientific fields where a majority of these publications was published, particularly in relation to 
the known scientific strengths of RU and the 3-4 countries with the highest co-publication 
rates. Further more specific studies are needed to verify that. 
Benchmarking of S&T cooperation policy efforts and their relevance vs. performance in 
practical S&T cooperation: Benchmarking of soft INPUT (=S&T Cooperation Policy Index)
and hard INPUT (GERD as an indicator of development status of countries' research systems) 
against OUTPUT (=co-publications with BIR) was pursued here, illustrating practical 
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functioning of different approaches of ERA countries' S&T cooperation settings with BR, IN 
and RU. GERD as the Hard INPUT and a proxy of a measure indicating the development of 
S&T system is a variable closely related to economic potency of the country and brings certain 
benefits that come along with a success. However, by its nature, GERD can only grow with a 
slow pace; therefore its gradual impacts can only be expected in a long run. A very important 
feature displayed by the current benchmarking of ERA countries' S&T cooperation with BIR is 
that, a few countries have managed to demonstrate successful compensation of a lower GERD 
with a more dynamic Soft INPUT representing an efficient set of measures within S&T 
cooperation policies and their specialisation to correspond to the demands on the side of the 
priority cooperation country. Thus, contrary to forecasts and anticipated situation where the 
most developed innovation /technology leader countries would dominate the S&T cooperation 
podium with BIR, a number of economically less potent countries (low GERD) displayed 
successful co-publication performance with BIR (i.e. PT with BR; SI and IE with IN; and SI 
with RU to name just the ones in the upper third of co-publication production, closely followed 
by CZ, ES and a few others). Observation of successful S&T policy specialisations in 
economically less potent ERA countries attribute unexpected potency and relevance to Soft 
INPUT measures, determined by S&T cooperation policies and render this 
assessment/benchmarking exercise very interesting. Moreover, transnational coordination of 
these policies in the ERA context could contribute effectively to these policies thus 
compensating for many MSs/ACs weaknesses/limitations regarding slower pace of growth of 
their GERD. Furthermore, this shows, that larger EU MS, which might be weary or sceptic of 
transnational coordination of S&T cooperation policies in the ERA context could only gain 
through such concerted approaches. A term "Leaders in S&T cooperation in terms of 
Scientific Output" with BIR was introduced to explain which countries in each category have 
managed to assure the best ratio in the INPUT-OUTPUT benchmarking, i.e. upper third in 
adjusted numbers of co-publications with each of the three priority cooperation countries in 
each assessment area. 
Brazil: Interesting S&T policy benchmarks, i.e. "Leaders in S&T cooperation" among ERA 
countries with BR are: PT in the Low GERD/Medium-High S&T cooperation policy 
combination; IE and NL in the Medium GERD/Low S&T Cooperation policy combination; 
UK in the Medium GERD/High S&T Cooperation policy combination; and CH and SE in the 
High GERD/Low-Medium S&T Cooperation policy combination. CH and PT share the 
highest co-publications adjusted for population with BR.
India: Interesting policy benchmarks = "Leaders in S&T cooperation" among ERA countries 
with IN are: SI in the Low GERD/Medium-High S&T cooperation policy combination; IE in 
the Medium GERD/Medium S&T Cooperation policy combination; CH (with SE scoring 
above average and approaching upper third of co-publications) is the notable performer in the 
High GERD/Medium-High S&T Cooperation policy combination. SI and CH share the highest 
co-publication rates adjusted for population with IN.
Russia: Interesting policy benchmarks = "Leaders in S&T cooperation" among ERA countries 
with RU are: SI in the Low GERD/Medium S&T cooperation policy combination;  NO in 
the Medium GERD/Medium S&T Cooperation policy combination; IE is approaching the 
above-average scientific performance with another Medium GERD/Low S&T Cooperation 
policy combination; FI and CH are notable "Gate-Keepers of S&T cooperation" with RU in 
the High GERD/Medium S&T Cooperation policy combination and influential governmental 
S&T policies. FI closely followed by CH also share the highest co-publication rates adjusted 
for population with RU.
Despite some variance observed in benchmarked ERA countries, an overall principle can be 
ascertained, indicating the following important statement: "More S&T cooperation policies" 
= "More co-publications".
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4.2. Summary of Recommendations on Enhancing S&T cooperation of ERA 
countries with BIR  
4.2.1. Analysis of ERA Countries' Government S&T Cooperation Policies towards 
BIR
Drivers, instruments, strategies and practices of international S&T cooperation 
 
Policy Instruments for S&T Cooperation: Comparison of numbers and levels of reported 
instruments by countries showed prevalence of the largest research systems (DE, FR and IT)
and in many cases also the most developed European market economies, while in the cases of 
ES/BR and PT/BR traditionally close ties result in a number of different policy instruments in 
place for promotion and support of S&T cooperation. Clearly, smaller countries and less 
developed economies in Europe may have limited capabilities to engage into a more intensive 
cooperation with large emerging economies such as BIR, which is why coordination of S&T 
cooperation efforts on the EU level may bring certain particular advantages to them and should 
be particularly encouraged. 
Status of S&T cooperation with BIR: A majority of ERA countries have longstanding 
cooperation agreements with BIR; however these agreements have not always resulted in 
practical cooperation. Though reasons for that were not reported, one possible explanation may 
be that, especially in cases of cooperation agreements between large countries such as BIR and 
small ERA countries, the latter are often lacking negotiation power. Therefore, coordination of 
S&T cooperation efforts on the EU level or participating through EU joint approaches or 
umbrella actions might bring certain particular advantages to these countries having problems 
with enacting cooperation agreements in practice and should therefore be particularly 
encouraged. 
Incentives to strengthen bilateral S&T cooperation with BIR: Some ERA countries with 
existing S&T cooperation do not plan new strategic initiatives to further strengthen S&T 
cooperation with BIR. While the articulated S&T cooperation of ERA countries with BR and 
IN appears stable, diminishing cooperation was observed with RU. Reasons for this negative 
trend could not be extracted from given answers in the current survey; further more detailed 
surveys should be designed to give more detailed information. 
Recent evaluation of S&T cooperation with BIR: In order to intensify the discussion 
between the MS, AC and the EC, it would be valuable to have more detailed information on 
different evaluation practices at programme and project levels of bilateral S&T cooperation 
with these and other countries in the future. Also in order to evaluate S&T cooperation and to 
make bilateral funding instruments comparable, indicators such as amount spent per country, 
per programme or per funded project would have been interesting. Mapping of project results 
in connection with evaluation might lead to more information on the impact of S&T 
cooperation funding programmes under discussion. Though these aspects were not part of the 
current questionnaires, some attempts to gather this information could be usefully attempted in 
the future surveys. 
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4.2.2. Comparative Assessment of ERA Countries Government S&T Cooperation 
with BIR
Benchmarking of performance / relevance of ERA countries' S&T cooperation 
policies 
 
Intensity of S&T cooperation with BIR and expected impacts of cooperation policies: A
comparative quantitative assessment of ERA countries' S&T cooperation policies with BIR 
indicated that the group with expected medium impact of introduced policy measures is the one 
lacking a fully developed S&T cooperation framework, a typical issue, which could be 
successfully compensated through well targeted joint actions at the ERA level. That group 
encompassed a majority of ERA countries which are therefore expected to benefit from 
potential future ERA level actions. Thus, policy measures on the ERA level should from a 
policy perspective particularly focus facilitated and effective S&T cooperation framework on 
the ERA level with third countries. 
Assessment of Joint Scientific Performance of ERA countries with BIR: For more detailed 
comparative studies of S&T cooperation of ERA countries with third countries, specialisation 
and thematic areas of preferential S&T collaboration, as well as longer time series of acquired 
S&T policy related data and corresponding scientific co-publications data would be essential. 
Furthermore, indicators such as funds spent per country, per programme or per funded 
international S&T project will be required in order to assess the volumes of funding 
instruments and thus their impact and potency of corresponding policies feeding international 
S&T cooperation in ERA countries. 
Benchmarking of ERA countries' Input-Output flows in S&T cooperation: Implying the 
linear correlation between input i.e. cooperation policy index (a set of introduced policy 
measures) and scientific output with the three priority partner countries, it is indicative that a 
country being positioned "far left – far down" and "far right - further down" from the displayed 
regression lines with BR, IN or/and RU in the input-output assessment graphs are experiencing 
certain structural problems with the introduced S&T policy measures and shall consider  
introducing well focused S&T policy measures to remedy the situation. It is advisable that 
countries displaying such occurrences would attempt to enquire reasons for perceived 
underperformance and re-assess the goals set in their national S&T cooperation strategies with 
a certain BIR country (with which such problems occur) vs. their overall S&T policies and re-
examine introduction of policy measures for cooperation, in line with their overall S&T 
strategies. 
Future more detailed impact assessments of ERA countries' input-output flows will require 
introduction and integration of data with longer time series of input and output flows due to 
purported time lag between introduction of certain cooperation policies and their practical 
impact on the scientific output. Also, the typical duration of time lag between introduction of 
S&T cooperation policy package and its impact on scientific production needs to be properly 
assessed. Future more detailed assessments will need to find the way to identify policy mixes 
influencing S&T cooperation (including private R&D) and integrate them into the final S&T 
Cooperation Policy Index. Also, mapping of bilateral projects might be necessary for assessing 
joint S&T activities and funding programmes supporting internationalisation of S&T in ERA 
countries. Many of these issues will be further discussed by CREST and its newly established 
High Level Group for international cooperation. 
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Benchmarking of S&T cooperation policy efforts and their relevance vs. performance in 
practical S&T cooperation: GERD adjusted for population size was used in the study only as 
a crude and very robust proxy measure for development of overall research systems in the ERA 
countries in comparison with input and output indicators. Benchmarking, grouping and 
categorisation of ERA countries by the double INPUT and OUTPUT indicators in this exercise 
demonstrated high impact and relevance of S&T cooperation policy measures reported by ERA 
countries with BIR. Moreover, transnational coordination of S&T cooperation efforts in the 
ERA can substantially contribute to further enhancing of S&T cooperation of ERA countries 
with BIR. Future more specific benchmarking should potentially benchmark other "Output" 
indicators, as well as incorporate information on specific thematic priorities of ERA countries' 
S&T cooperation with BIR, and more specific financial information to better assess and 
evaluate S&T policy efforts, their efficiency and effectiveness. 
In order to intensify discussions and coordination between the Member States, Associated 
Countries and the European Commission, financial components of S&T policies and 
programmes and of international S&T cooperation, as well as evaluation practices of countries' 
S&T internationalisation activities on programme and project level will need to be introduced 
as one of most influential elements of policies in practice. Due to an early stage of coordination 
of internationalisation of S&T cooperation, characterised by exchange of S&T cooperation 
information rather than transnational coordination of S&T cooperation, the conditions were not 
met so far to come forward with reporting financial information on the international S&T 
cooperation. Nevertheless, the absence of such information makes difficult to qualify the 
funding instruments' volumes in each ERA country and thus also identification of good 
practices and should be requested and thoroughly assessed in the future surveys in order to 
intensify discussions and fuel coordination between the ERA Countries and the European 
Commission. 
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ANNEX 1 - Forms and Practices in S&T Cooperation with BIR 
A1.1 Outstanding Examples of ERA Countries' S&T Cooperation with BIR  
 
Concrete examples of ERA countries S&T cooperation with Brazil, India and Russia (Q13) 
were numerous, comprehensive and quite versatile. In order to make a fully comparable 
assessment of given examples, the analysis sought to systematise, classify and rank given 
examples as shown in the Section 2.4.2. However, due to a variety and numerousness of given 
responses, the concrete examples of ERA countries' S&T cooperation with BIR are reported 
here classified by the decreasing reporting in the groups corresponding to the classification 
made in the Section 2.4.2 (see Fig. 9). It is important to note, that examples of S&T 
cooperation stated under point F) were contributing to the assessment of the highest level of 
strategic S&T cooperation with BIR made in the Model 2 - indicating high added value 
examples of S&T cooperation indicating Joint Strategic Framework with targeted S&T 
cooperation country. Order of appearance indicates decreasing numbers of reporting.  
 
A) Joint research projects/programmes in basic/applied research and innovation
including multilateral programmes such as INTAS, TEMPUS and Framework Programmes; 
- reported by AT, CZ, DK, ES, FI, FR, IT, PT, RO, SE, CH and NO.
Prominent examples: 
• AT/RU space medicine projects “AUSTROMIR”, “RLF”; Social Sciences & Humanity 
“MOEL” contemporary archive cooperation projects; 
• CZ/RU bio-insecticides, Raman/Chemical lasers, Geo-radar, modification of materials 
with conducting polymers, and hot plasma studies; 
• DK/IN biotechnology; 
• ES/BR telecommunication, biomedicine, agriculture, nanotechnology and multilateral 
CYTED scientific cooperation with teams from other American countries; 
• ES/IN collective dynamics of active soft materials, optic properties of ions of rare-earth 
compounds in solids at high pressures; 
• ES/RU control plant for bacterial cell differentiation process; magnetic blends with 
shape memory; optimization yield of BTA in the field of GRBs; optimal combinatory 
codes; 
• FI/RU drug abuse and addictions; 
• IT/BR joint projects of various IT Universities and National research centres (National 
Research Council, National Institute for Nuclear Physics, National Institute for 
Oceanography and Experimental Geophysics, National Institute for Geophysics and 
Vulcanology) with BR counterparts, (Hydroaid-Water for Development Management 
Institute, IT / Ministério das Cidades, BR) in-depth analysis of BR administrative 
regulations and legislation on water management and environmental resources in 
urban/suburban areas; Biodiversity Programme (www.pbbi.org.br) to better 
implement a Biodiversity Convention and strengthening capacity of BR institutions in 
conservation and sustainable use of agricultural and natural biodiversity components, 
including the protection and valorisation of traditional knowledge; 
• IT/IN The India-Trento Programme for Advanced Research 2002-2004 (University of 
Trento, National Research Council, Trentino Institute of Research Science and 
Technology, ITC-irst / University of Hyderabad, Anna University of Chennai, Tata 
Institute of Fundamental Research, Indian Institute of Technology of Mumbai and 
Kharagpur, Aeronautic Development Agency) – joint projects on Microsystems; 
Physics and Materials science; Telecommunications; and Computer sciences; 
• IT/RU 18 joint projects in chemistry, physics, life sciences, geology, nanotechnology 
in 2005 (National Research Council CNR / Russian Academy of Sciences RAS); joint 
projects in nuclear physics (National Institute for Nuclear Physics INFN / various 
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institutions in RU, i.e. Academy of Sciences / Nuclear Physics Institute PNPI, 
Lebedev Physical Institute, Budker Institute for Nuclear Physics BINP, Novosibirsk 
State University, Moscow State Engineering Physics Institute MEPhI,  Institute for 
Theoretical and Experimental Physics ITEP Moscow, Joint Institute of Nuclear 
Research JINR Dubna, Russian Research Center Kurchatov Institute RRC KI 
Moscow,  Moscow Institute of Steel and Alloys MISIS, Skobeltsyn Institute of 
Nuclear Physics, Lomonosov University of Moscow); TEMPUS Programme for 
Modernisation of Higher Education in Bio-sciences (University of Udine / Baikal 
Institute and RAS Institute of Experimental Biology) and Economics (University of 
Rome “La Sapienza”/ State University of Economics and Finance of St. Petersbourg); 
• PT/BR many scientific areas (FCT / CAPES and CNPQ); multilateral programmes 
CYTED and IBEROEKA; 
• PT/IN Oceanographic studies, remote operable and autonomous vehicles and systems 
for underwater exploration, exploitation and scientific research and underwater 
instrumentation; 
• RO-IN 12 successful collaborative projects on advanced materials, environment, 
agriculture, chemistry, textile and leather, medicine and energy, unsuccessful joint 
projects on ICT due to strictly business oriented sector and consecutive lack of 
interest for governmentally initiated cooperation; 
• SE-IN biotechnology, ICT; 
• UK/RU collaboration projects on climate modelling (UK Meteorological Office / 
Roshydromet, RU); 
• CH-IN computer games in system design and verification; 
• NO/BR (Norwegian research institute SINTEF / Brazilian petroleum research institute 
CENPES); 
• NO/IN geo-hazards / geo-technologies and early warning systems (NGI / DST India);  
climate research (Nansen Environmental Research Centre India NERCI, Cochin, 
India);  human, animal and fish vaccines; 
• NO/RU climate research (Nansen International Environmental, NO / Remote Sensing 
Centre in St. Petersburg, RU); marine research (Institute for Marine Research, NO / 
VNIRO, RU). 
B) Bilaterally funded mobility - incl. research fellowships & higher education co-operation. 
 - reported by DE, FI, FR, IT and UK.
Prominent examples: 
• DE/RU common M.Sc. course “POMOR” (Otto Schmidt Laboratory / St. Petersburg 
State University) on polar and marine research with aims to attract good students to 
future collaborative research through high-level modern practical studies; 
• FI/IN Distinguished Professor Programme;  
• FR/BR, FR/IN and FR/RU: Annual visits of FR scientists – FR/BR more than 900, 
FR/IN more than 600 and FR/RU more than 1500 in each of the three countries; 
• IT/BR Yearly scholarship training programmes on management of water resources for 
engineers and managers from BR and other developing countries (Hydroaid / 
International Training Centre ITC-ILO); Capacity Building programme on 
Alternatives Techniques to the use of fire in the Amazon region; 
• IT/IN mobility scheme of the India-Trento Programme for Advanced Research 2004 
(http://dit.unitn.it/itpar); 
• IT/RU exchange of researchers involved in experiments at the National Institute for 
Nuclear Physics INFN (National Laboratory of Gran Sasso, IT / Ministry of Industry, 
Science and Technology, RU); 
• UK/IN Science Bridges Programme for Mobility of scientists. 
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C) Universities & research institutes cooperation/co-publications across disciplines
including science and academic networks - reported by CH and NO.
Prominent examples: 
• CH/IN Medicine: quantitative analysis of in vivo magnetic resonance imaging data for 
diagnostics of vascular diseases supported by computational fluid dynamics 
simulations; structure, function and regulation of transcription terminator Rho from 
Mycobacterium tuberculosis; identification of common mechanisms of transcriptional 
dys-regulation in neurodegenerative disorders; ICT: crowd analysis and simulation; 
• NO/BR petroleum research (Norwegian University of Science and Technology NTNU 
/ Catholic University of Rio de Janeiro); 
• NO/RU cooperation in higher education and research in the fields of business and 
management (Bodø University College / Baltic State Technical University). 
D) Exchange of S&T information and knowledge - lighter forms of cooperation such as 
seminars, workshops, congresses, exchange of views, direct contacts of researchers, etc.  
- reported by DE and UK.
Prominent examples 
• DE/IN Science Express - more than 1 Million visitors in 5 months 
(http://www.internationale-kooperation.de/de/erfolgsgeschichte14.htm); 
• UK/BR The Year of Science – many MoU between organisations signed; 
• UK/RU workshops on infectious diseases and hydrogen economy in RU. 
E) Centres / Networks of Excellence (CoE/NoE) - including supporting liaison offices.  
- reported by DE, FR, IT and UK.
Prominent examples:  
• DE/BR implementation of a Fraunhofer-like research - CoE CETA SENAI;  
• DE/RU Koch-Metschnikow Forum (KMF) and scientific network in the framework of 
the Petersburg civil societies’ dialogue aiming at better health care and infectious 
diseases such as TBC, hepatitis and HIV/Aids; 
• FR/BR Nanotechnology network and INSERM / Fiocruz cooperation and NoE on 
Cosmic rays GDRI (within EU Auger program including BR and Argentina); 
• FR/RU Space CNES / CNRS / Roskosmos and IKI cooperation; 
• IT/IN International Centre for Genetic Engineering and Biotechnology ICGEB (an 
autonomous body in relation to the UN - Trieste / New Delhi); 
• UK/IN RC UK and UKIERI supporting liaison offices widened scope of cooperation. 
F) Utilisation and co-funding of joint research infrastructures and strategic use of 
large facilities including joint laboratories and virtual science centres/laboratories 
indicating developed Joint Strategic S&T cooperation Framework with targeted 
country
- numerous high added value examples reported by DE, FR and IT,
less distinctive examples also by UK and TR.
Prominent examples:  
• DE/BR large ESFRI infrastructure (FAIR) built in DE with major IN contribution; 
• DE/IN joint virtual science centre on infectious diseases and joint satellite space 
missions; 
• DE/RU Berlin Electron Synchrotron Storage (BESSY) in the field of beam line 
applications of synchrotron radiation with a joint management board; 
• FR/BR joint research unit on Mathematics in Rio de Janeiro (IMPA); virtual 
laboratories in chemical analysis (LIA / UESC); and immunology (FIOCRUZ); 
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• FR/IN joint laboratories: on waste water studies (INSA Lyon / IIT Delhi); on 
subterranean water research CEFIRES (BRGM / NGRI Hyderabad); on water 
sciences CEFIRSE (IRD / IISc Bangalore); on studies of bio-processes for 
environment CEFIBE (INRA/Anna University); and virtual laboratories: on 
Chemistry CEFISO (Université de Rennes / IISc Bangalore); on Solid Chemistry 
LAFICS (CNRS / IISc Bangalore); on Meteorology and Climatology PROFIRMEC 
(CNRS / CSIR Bangalore); on Mathematics FIM (CNRS / DST Bangalore); 
• FR/RU International Joint Unit Jean-Victor Poncelet in Mathematics (CNRS-INRIA / 
Moscow Independent University / Institute Steklov / Central Institute of Economy 
and Mathematics / Institute for Communication of Information / RFBR; Joint 
Institutes and research centres: on Nuclear Physics research (IN2P3); Proteomics 
(CNG-Evry / Institut Engelhart); Metallogeny (BRGM / Institut Vernadsky); Climate 
change (GDRE / YAK AEROSIB and CNRS / CEA - SB RAS Tomsk, Vostok); and 
on Social Sciences and Humanities (INION Institute / ASR); 
• IT/IN experiment on radio-occultation ROSA in the Indian satellite OCEANSAT-2 
(Italian Space Agency / Indian Space Research Organisation ISRO); access of Indian 
scientists to Elettra beam lines 2004-2007 (Synchrotron Trieste-Elettra Laboratory / 
Indian research Institutions - http://www.elettra.trieste.it); Joint research hub on 
Micro-Electro-Mechanical Systems (MEMS) for Post-genomics, Proteomics and 
Special Imaging Sensors for Tera-Hz detection (ITC-irst / IIT Kharagpur) overall 
budget 2.5 M USD for three years; 
• IT/RU Space observation and theoretical physics (Italian National Institute of 
Astrophysics INAF / Pulkowo Observatory of Russian Academy of Sciences, Landau 
Institute for Theoretical Physics of Moscow, Sternberg Astronomical Institute of 
Moscow State University, Moscow Engineering Physics Institute, Space Research 
Institute of Russian Academy of Sciences IKI, Joffe Physico-Technical Institute in St. 
Petersburg, Institute for Nuclear Research of Russian Academy of Sciences and 
Special Astrophysical Observatory of the Russian Federation); Space research (Italian 
Space Agency / Russian Federal Agency for Space ROSCOSMOS; University of Pisa 
/ Moscow Aviation Institute); Joint IT-RU Institute for Ecological Training and 
Research (seat Faculty of Science, University of Palermo with participation of 9 
Italian universities and 8 Russian Institutions); 
• UK/BR Joint Earth observation / deforestation monitoring space mission in Amazonia; 
• TR/RU Joint utilization of TUG RTT150 Telescope (only partly successful due to 
unequal distribution of burdens and competitive state of mind on the RU side 
disregarding sharing observation data sets). 
G) Joint patents, knowledge/technology exchange networks and innovation forums.  
 - reported by DE, indications also by FR and IT.
Prominent example: 
• DE/BR Innovation forums and network for technology transfer SENAI in NE-Brazil. 
H) Cooperation at governmental level and research funding organisations,
including joint calls and steering committees - reported by DE, FI, NL and NO.
Prominent examples: 
• FI/RU joint calls on advanced materials and bio-sciences; 
• NL/RU steering committee on nano-sciences sector; 
• NO/RU cooperation programme in higher education and research (covering all fields of 
research 2002-2006; polar research cooperation under the agreement on technical-
scientific cooperation in arctic and north research (Research Council NO / Federal 
Agency for Science and Innovations of the Ministry of Education and Science RU). 
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ANNEX 2 - Methodology for Assessment of Countries' S&T Cooperation 
A2.1. Index "Degree of Networking" - Methodology for Assessment of 
Cooperation Instruments with BIR and Corresponding Benchmarking 
of ERA Countries  
 
This section further explains Model 133 describing a composite quantitative indicator "Degree 
of Networking" and presents benchmarking of ERA countries based on the model calculations. 
A quantification of qualitative responses was required for more objectivity in comparative 
analysis. For systematisation of the variety of reported instruments for S&T cooperation, the 
analysis sought to quantify given responses into nine levels corresponding to the level of 
strategic approach to S&T cooperation. The model thus describes the index "Degree of 
Networking" which ranks cooperation instruments into nine levels in relation to strategic 
approach of countries to S&T cooperation with BIR. Different levels of implemented 
instruments simultaneously indicate the development phases of international S&T cooperation 
and importance that certain government attributes to S&T cooperation with each particular 
country among BIR. The model is describing levels of instruments and correlating them with 
development phases of S&T cooperation. 
 
The model ranks development phases of international S&T cooperation perceived through 
policy instruments for cooperation targeted towards each of the BIR countries with 
corresponding level of cooperation. The principle of ranking of cooperation instruments 
applied by governments to promote and support international S&T cooperation into nine (0-8) 
levels illustrates directly the level of strategic approach to S&T cooperation and represents 
numbers serving for the calculations of the degree of S&T networking. Thus, different levels of 
implemented instruments simultaneously indicate the development phases of international 
S&T cooperation.  
 
Figure A1: Development phases of international S&T cooperation indicating the degree of networking and 
explaining principles for ranking of different S&T cooperation levels. 
Corresponding benchmarking of ERA countries by the degree of networking through reported 
instruments for S&T cooperation with BIR is shown consecutively in Figs. A2, A3 and A4.  
 
33 The principle of the Model 1 is explained in the Section 3.1.1. – Equation 1 and Fig.13 (corresponding to 
Fig.A1, showing here again for better understanding of consequent ranking of ERA countries). 
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Figure A2: Benchmarking of ERA countries by the Degree of networking corresponding to the Level of 
strategic approach to S&T cooperation with Brazil. 
Figure A3: Benchmarking of ERA countries by the Degree of networking corresponding to the Level of 
strategic approach to S&T cooperation with India. 
Note: Data entries for BE* are represented only by information given by Flanders. 
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Figure A4: Benchmarking of ERA countries by the Degree of networking corresponding to the Level of 
strategic approach to S&T cooperation with Russia. 
Visualisation of reported S&T instruments and benchmarking corresponding to the level of 
strategic approach to S&T cooperation indicate also plot position of each country against the 
division line34. Benchmarking of ERA countries by the "Degree of networking" corresponding 
to the added value of instruments expressed for S&T cooperation with BIR shows certain 
expected features, such as indication of knowledge clustering of the most prominent and well 
developed research systems of the large MS (DE, FR, UK and IT) and well developed AC 
(CH and NO) with the three important emerging world economies. Notably however, reporting 
of cooperation instruments for most of the MS indicate the more rudimentary knowledge 
exchange level. Nevertheless, there are also some surprising features such as low ranking of 
UK and FR with regard to the instruments in place to support S&T cooperation with IN35;
relative wealth of S&T cooperation instruments of some smaller countries with less evolved 
research systems such as SI and TR with IN (SI also with BR) and corresponding plot 
positions on the graphs. 
 
Numbers in the Y axes directly correspond to the highest level of S&T cooperation instruments 
reached by a certain ERA country, while the values for X axes are a total sum of all the 
reported instruments (attributed values correspond to the values in Y level) by each ERA 
country with each targeted country. Considerable variations appear between S&T cooperation 
instruments in place in ERA countries and BR, IN and RU as shown in Figs.A2-A4. 
 
Brazil: Interestingly, although an overall smaller number of ERA countries reported 
instruments for promotion/support of S&T cooperation with BR, the cooperation of the ones 
which did, suggests higher degree of  networking than with  IN and  RU (compare positions of  
 
34As explained previously (see Section 3.1.1) the division line (see Figs.A1-A4 red line) was introduced to display 
a qualitative jump in S&T cooperation instruments indicating knowledge exchange or more mature, high added 
value S&T cooperation in the form of knowledge clustering.  
 
35Similarly, scarcity of objectives of S&T cooperation of UK and FR with IN was observed in the Section 2.2.1. 
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circles representing each country in Figs.A2, A3 and A4). Thus, despite here only eight ERA 
countries have expressed variety of instruments which imply knowledge clustering level of 
S&T exchange (UK, FR, IT, DE, SI, SE, FI and NO), the degree of networking between these 
countries and BR is higher than with IN and RU (the only exception is DE with RU). 
 
India: Notably, the most versatile and high added value instruments were expressed for 
promotion/support of S&T cooperation with IN, where the variety of main instruments which 
imply knowledge clustering level of S&T exchange with nine ERA countries (DE, IT, UK, 
FR, ES and SI; and all the three responding ACs: CH, NO and TR). Still the degree of 
networking with the countries which expressed most instruments appears to lag behind those 
observed for the S&T cooperation with the other two countries. 
 
Russia: Though only six ERA countries' S&T instruments (DE, IT, FR, NL, FI and NO) had 
reached the knowledge clustering level, the degree of networking of the leading one i.e. DE is 
surpassing the levels observed by any other ERA countries with BR or IN.
A2.2. Index "Cooperation Status" - Methodology for Assessment of Policy 
Dynamics, Institutional Capacities and Overall S&T Cooperation 
Framework with BIR and Corresponding Benchmarking of ERA Countries  
 
This section further explains Model 2 describing a composite quantitative indicator named 
"Cooperation Status".36 Similarly as in the case of previous indicator and model (see A2.1), a 
quantification of qualitative responses was introduced for comparative analysis in order to 
avoid subjective assessment of qualitative data and obtain directly comparable set of data with 
the indicator "Degree of Networking", allowing also consequent summing up of the data (see 
Equations 2 and 3, and Figs.14-16). Responses to the eight questions given by ERA countries 
were systematised into a single composite indicator "Cooperation Status" with aim to organise 
and classify the information by advancing levels of S&T cooperation indicated by responding 
countries. Finally, the systematised information served to produce a set of three graphs 
integrating all the given information related to the ERA countries' policy measures, 
institutional capacities and overall cooperation framework for internationalisation of ERA 
countries' S&T cooperation with BIR. 
 
Before detailed explanation it is worth reiterating that the assessment of this chapter is based 
on two complementary sets of information given through questionnaires (see Annex1): 
 
- policy dynamic and implemented/planned policy measures given by the responses to 
questions Q1, Q5, Q6, Q7 and Q8 corresponding to foundations for establishment of higher 
levels of S&T cooperation; 
- information on institutional capacities, related practices (Evaluation) and overall effectiveness 
of international S&T cooperation framework in each country described by the answers to 
questions Q9, Q12 and Q13 - indicating levels of cooperation with a more strategic approach 
to S&T cooperation with BIR. 
Thus, a second more complex Model 2 was developed by ranking policy dynamics, initiatives, 
tendencies, trends and strategies for international S&T cooperation, as well as development 
level of institutions and their practices to assure effective cooperation framework and thus 
define the "Cooperation Status".37 
36Model 2 and its corresponding assessment integrate a majority of questionnaire information given through 
answers to eight questions Q1, Q5-8, Q9, Q12 and Q13. Its constituents are presented in the introductory part to 
Chapter 2.3. The model is first introduced and shortly explained in the Chapter 3.1.  
37For better comparison with the first set of systematised data on instruments (cf. Fig.A1), reported policy 
measures and institutional framework for S&T cooperation were classified into another set of nine development 
phases corresponding to "Levels of strategic approach to international S&T cooperation" with BIR (see 
Figs.A5-A6). 
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Consequently, benchmarking of ERA countries according to status of their reported policy 
measures and overall S&T cooperation framework was made. Moreover, the indicator 
"Cooperation Status" allows combination with aforementioned ranking of countries based on 
the index "Degree of Networking" and can be integrated into the final flow analysis of 
international S&T cooperation and overall assessment of ERA countries' S&T cooperation 
policies with BIR (see Section 3.1).  
 
Figure A5: Methodology for systematisation of policy dynamics, measures, institutional capacities and 
overall cooperation framework of ERA countries for S&T cooperation with BIR. 
Note: Graph shows also direct relation between the identified levels of strategic approach to S&T 
cooperation with BIR and questions from questionnaire referenced on the right. 
 
Thus, a basis for establishment of the composite indicator "Cooperation Status" described in 
detail below (see also Fig.A6) was the state of implementation of all the policy measures 
related to international S&T cooperation along with information given on overall cooperation 
framework in ERA countries. This composite indicator represents the final computable 
outcome of all the given information on cooperation policy measures and actors presented in 
Chapters 2.3 and 2.4, which served for computation of values for S&T cooperation of each 
ERA country with BIR. 
 
As can be observed from Fig.A5, replies to Q5 served as a basis to assess levels 0 to 2 related 
to policy measures, Q1 served as a basis to assess the level 3, Q6&Q7 as a basis to describe the 
level 4, and Q8 for the level 5 respectively. Similarly, Q9 served as a basis to assess the level 6 
as the lowest in the section defining more effective cooperation framework, followed by Q12 
referencing the level 7 and Q13, corresponding to the highest level 8 of classification.  
 
Another division line is displayed here between policy measures and effective cooperation 
framework facilitating high added value cooperation (red line, Figs.A7-A9) is introduced to 
display a qualitative difference in S&T cooperation between policy framework with merely 
policy measures which in fact constitute foundations for higher levels of cooperation but often 
lack concrete actions (paper agreements) and an effective cooperation framework leading to 
high added value cooperation. Thus, the line divides on one hand S&T cooperation based 
strictly on government policy measures (e.g. implementation of MoUs, national initiatives and  
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strategies) and on the other hand effective practical cooperation framework facilitating 
evaluation based, high added value cooperation with joint high-tech commercial applications 
based on innovations and joint R&D institutions, where usually industry has taken lead. 
Typically, these go hand in hand with the three highest levels (6 to 8) of instruments 
supporting knowledge clustering displayed in the Model 1 - i.e. joint infrastructure 
investments, innovation/knowledge clusters and global strategic partnerships.  
 
Methodology for systematisation of provided information regarding policy measures and 
cooperation framework of ERA countries for S&T cooperation with BIR is shown in Fig.A6. 
 
Figure A6: Methodology for attribution of points based on questionnaire information and ranking of ERA 
countries by policy measures and overall S&T cooperation framework with BIR. 
Note: Graph shows also ranks given to responses (also doubling of points Q1 and Q8 and additional extra point 
at Q9 - see Section 2.3.5) all referenced on the right. 
 
As can be observed in Fig.A6, replies to Q5 were ranked with points 0 to 2 corresponding to 
tendencies to reduce, reconsider/no tendency or enhance S&T cooperation with BIR. Similarly, 
responses given to Q1 were given 3 points for promoting S&T cooperation with BIR and 
additional 3 points for active cooperation agreement with BIR; 4 points for declaring strategic 
initiatives to strengthen S&T cooperation with BIR in the past three years and additional 4 
points for planned initiatives in the coming five years; 5 points for existence of general strategy 
towards BIR and additional 5 points if this strategy includes S&T cooperation. Similar 
principle applied regarding S&T cooperation framework section corresponding to a more 
mature and effective cooperation framework described by the levels 6 to 8. Thus, 6 points were 
given if a country expressed to have in place institutions/actors in the targeted BIR countries to 
promote S&T/education cooperation. An additional extra point was given if this framework for 
promotion of cooperation was assessed as being very efficient and well developed/defined38.
Consequently, 7 points were given for having in place evaluation of S&T cooperation as a 
basis for a more systematic approach towards development of higher added value international 
S&T cooperation. 
 
38A few countries with well defined institutional framework, i.e. with well developed public S&T cooperation 
support structures located in the target countries, were therefore given an extra point at overall assessment of 
their S&T cooperation status (see Fig.A6; applied in rankings of some successful ERA countries - Figs.A7-A9). 
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Finally, 8 points were given for expressing concrete examples of high added value S&T 
cooperation such as joint high-tech commercial applications, joint infrastructure investments, 
joint institutions, etc.  
 
Through a ranking described above, composite indicator called "Cooperation Status" was 
defined and numerical values were attributed to the answers to each of the mentioned questions 
integrated into the overall assessment of policy measures and framework for international 
cooperation with BIR. This way, responses of every ERA country to questions Q1, Q5, Q6, Q7 
and Q8 corresponding to the implemented and planned policy measures and responses of every 
ERA country to questions Q9, Q12 and Q13 corresponding to the information on the 
effectiveness of the international S&T cooperation framework in each country, were scored 
and numerical values for cooperation of each ERA country with each of the three third 
countries calculated. The final products – i.e. graphs showed in Figs.A7-A9 – depict numerical 
values of the composite indicator describing cooperation status for each of the responding ERA 
countries' S&T cooperation with BIR are showing benchmarking of effectiveness of the ERA 
countries' policy measures and their overall international cooperation frameworks.  
 
Benchmarking of ERA countries by the effectiveness of their policy measures and framework 
for international S&T cooperation with BIR is shown in Figs.A7-A9. 
 
ERA countries are benchmarked according to the Model 2, i.e. by the "Cooperation status" 
corresponding to the "Level of Strategic Approach to S&T Cooperation" value of S&T 
cooperation with BR, IN and RU. Expectedly, again the prominent MS and innovation leaders 
with well developed research systems and internationalisation of S&T cooperation such as DE, 
FR and UK (though less in case of cooperation with RU) and IT (mostly in case of IN) are the 
ones with the most effective cooperation framework reaching the high added value S&T 
cooperation with the three important emerging world economies. Interestingly, well developed 
AC (CH and NO) do not score so well in this classification as with regard to the instruments 
classification. Nevertheless, they still are in the upper half of countries on the border of 
reaching the effective high added value cooperation framework. Again, majority of the 
responding ERA countries score right below the effective higher added cooperation level, 
having the S&T cooperation policy measures as foundation for cooperation in place, but 
lacking the more effective practical cooperation framework. 
 
Notably however, cooperation status for the majority of responding MS indicates prevailingly 
intergovernmental cooperation framework based on introduced or still developing policy 
measures, which of course serve as a necessary foundation for future higher added value 
market based endeavours, however indicate at least currently less effective international 
cooperation framework in majority of the responding ERA countries with all three BIR 
countries. Simultaneously, this means also fewer added values of cooperation and usually less 
effective policy measures. Namely, many MS and TR among AC are prevailingly scoring 
below the line (see the red line on Figs.A7-A9), which was introduced to display a qualitative 
difference between S&T cooperation based on government policy measures and effective 
practical cooperation framework facilitating high added value cooperation with participation of 
industry and producing of joint high-tech commercial applications, as displayed in detail above 
(see Fig.A6).  
 
Moreover, some additional interesting features appear in comparison of positioning ERA 
countries based on effectiveness of policy measures and cooperation framework between BR, 
IN and RU.
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Figure A7: Benchmarking of ERA countries by implemented policy measures and overall cooperation 
framework for their S&T cooperation with Brazil. 
Figure A8: Benchmarking of ERA countries by implemented policy measures and overall cooperation 
framework for their S&T cooperation with India.  
 Note: Data entries for BE* are represented only by information given by Flanders. 
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Figure A9: Benchmarking of ERA countries by implemented policy measures and overall cooperation 
framework for their S&T cooperation with Russia. 
Though similarly as with the classification based on Model 1, an overall smaller number of 
ERA countries reported S&T cooperation with BR, the cooperation of those suggests relatively 
good S&T cooperation framework with dynamic policies, incentives, national strategies 
involving S&T and in majority of cases even institutions for promotion of S&T cooperation in 
place in BR. Notably, cooperation framework of most of the responding countries appears to 
have reasonably well developed status with IN, while the cooperation with RU again features 
the ERA countries DE, FR and UK, known to be the innovation leaders and commercially 
proliferating MS and SI39 (in transitional stage also ES and CH). The rest of responding 
countries is grouped around the level 5 indicating national strategies, where institutions to 
promote their S&T interests in RU still need to be evolved.  
 
39A high score was observed for SI S&T cooperation framework, being positioned side by side with the 
innovation leaders especially in S&T cooperation framework with IN and RU. Partly the reasoning is traditional 
existence of peer evaluation of S&T cooperation in SI. Besides, quite well developed S&T cooperation frame 
between SI and the two priority cooperation countries (despite enormous differences in population SI: 2
million; RU: 140 million; IN: 900 million; as well as R&D personnel and research system differences) may be 
rooted in some past politically motivated settings, traditionally well established and comparable cooperation 
schemes and practices based on political agreements, as well as on positive practical S&T cooperation 
experiences as a part of the former Yugoslavia (that country's S&T cooperation framework was based on the 
close cooperation with friendly UN non allied countries - YU was along with India and Egypt one of the 
founders of the United Nation Organisation's so called Non-Allied Countries). In the case of cooperation 
between SI and RU further to tradition of cooperation practices and past experiences, also a framework of 
former socialism and certain political understanding might have played role in traditionally well established 
bilateral S&T cooperation ties, while the two countries retained and nurtured these relations into the modern 
times, when S&T cooperation is based on the market oriented principles. 
ATCZ
DE
DK
ES
FI
FR
GR
IT
LT LV
NL
PL
PT
RO
SIUK
CHNO
TR
0
1
2
3
4
5
6
7
8
9
0 10 20 30 40 50 60
Cooperation Status
N=20Russia
Le
ve
lo
fS
tra
te
gi
c
A
pp
ro
ac
h
to
S
&T
C
oo
pe
ra
tio
n
es
tab
lis
he
d
+ E
ffe
cti
ve
S&
T C
oo
p.
Fr
am
ew
or
k
de
ve
lop
ing
un
de
rde
ve
lop
ed
Lo
w d
yn
am
ic
co
op
era
t.,
Ad
-Ho
c P
oli
cy
Me
asu
res
su
pp
ort
ing
S&
T C
oo
p.
Benchmarking of ERA c. by Policy Dynamic/Measures & S&T Cooperation Framework with Russia
Hig
h d
yn
am
ic
co
op
era
t.,
Sy
st.
Po
licy
Me
asu
res
su
pp
ort
ing
S&
T C
oo
p.
Comparative Report on S&T Cooperation of ERA Countries with BR, IN & RU November 2009 
76/82
INRO
CY
GRHU
EEMT
IT
ESCZ
SI BE
UKNL
IE
FR
IS
AT
NO
US
DK
FI
LU
JP
SE
CH
 IL
PT
DE
R2 = 0,2605
0
2
4
6
8
10
12
14
16
18
20
22
24
26
28
30
0 100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400
BG, SK, LT, LV, PL, PT, TR, RU, CN
Brazil
No. of co-publications(2005-07) vs. GERD(2006) adjusted for population size of ERA countries with Brazil
GERD adjusted for Population Size (M EUR/1M population)
N
o.
of
co
-p
ub
lic
at
io
ns
w
ith
BR
ad
ju
st
ed
fo
rp
op
ul
.
(A
vg
.c
o-
pu
bl
.2
00
5-
20
07
/1
M
po
pu
la
tio
n)
HIGH co-publications, Lower GERD HIGH co-publications, High GERD
A2.3. Comparison of Relations between Scientific Co-publications and Gross 
Expenditure for R&D in ERA Countries' S&T Cooperation with BIR 
 
The absence of exact financial information related to international S&T cooperation from 
given datasets rendered quantification of volumes of bilateral S&T funding instruments 
impossible. Therefore, the precise impact assessment of ERA countries' policies feeding their 
international S&T cooperation was unfeasible. Nevertheless, it is interesting for the final 
"Input-Output" efficiency assessment of S&T cooperation policies (see Chapter 3.5) that the 
introduced output indicator "scientific co-publications" is positively related to financial 
dimension of policies. 
 
In shortage of information on financial dimension of ERA countries' international S&T 
cooperation, only a robust assessment of impacts and potency of their international S&T 
cooperation policies can be made by using figures on their overall governmental financial 
support for R&D expressed by countries' Gross Expenditures on R&D (GERD) available 
through Eurostat databases.  
 
Therefore, for an approximate assessment of relations between ERA countries' scientific co-
publications with BIR (typical co-publication rates represent 1-3% of total scientific 
publications of ERA countries with each of BIR - see Chapter 3.3, Figs.21-23) and overall 
governmental financial support for R&D, comparison of co-publications of ERA countries and 
some major world economies with BR, IN and RU (2005-2007) with their GERD (2006) was 
made as shown in Figs.A10-A12. 
 
Figure A10: Comparison of number of co-publications of ERA countries and some major world     
economies with Brazil (2005-2007) vs. their GERD (2006) both adjusted for population size. 
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Figure A11: Comparison of number of co-publications of ERA countries and some major world economies 
with India (2005-2007) vs. their GERD (2006) both adjusted for population size. 
Figure A12: Comparison of number of co-publications of ERA countries and some major world           
economies with Russia (2005-2007) vs. their GERD (2006) both adjusted for population size. 
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Data for GERD for the year 2006 was acquired through web source custom queries from 
corresponding Eurostat databases by the author in December 2008. Since both variables i.e. 
countries' co-publications as well as total GERD display strong interdependence of numbers 
with very variable GDPs and sizes of countries' population, these large varieties render direct 
comparison and comparative assessment of data impossible and require certain adjustments for 
population size. Therefore, both datasets, i.e. countries' co-publications with BR, IN and RU 
(2005-2007) and their GERD (2006), used for comparison, were adjusted for population size. 
 
Though comparison of both variables for all three countries is understandably characterised by 
a rather low direct correlation (since S&T cooperation with each of the three countries 
represents very small portion of R&D funding in each ERA/other country), it confirms 
reliability of co-publications as indicator of countries' joint scientific performance with BIR. 
Also, comparison confirms positive relation of scientific co-publications with financial 
dimension of S&T policies. 
 
Comparisons identified some positive outliers displaying high co-publications with BIR 
despite relatively low overall governmental R&D support (IL with BR, IN and RU; PT with 
low GERD and high co-publications with BR; and SI with low GERD and high co-
publications with IN and RU), and certain countries deviating from regression line with high 
co-publications and high governmental R&D support (SE with BR, IN; and CH with BIR) or 
with low co-publications and high overall governmental R&D support (mainly LU, US and 
JP).  
 
Most outlying occurrences can be well explained by certain special features of countries' S&T 
settings or specific support to S&T cooperation with a certain country among BIR. Thus, IL is 
well known to have strong S&T sector, however it is typically marked oriented with low 
governmental and high private/industrial R&D support; therefore, it's relatively high co-
publication level with BIR despite low government S&T policy support is intelligible. Also PT 
high co-publication rate with BR despite relatively low GERD is understandable, considering 
its close traditional/language relations with that country. Relative high co-publications of SI 
with IN and RU are more difficult to explain, however probably they have to do with the 
reasons explained in the Annex2 - see comment43). Combinations high co-publications and 
high governmental R&D support displayed for SE and CH with BIR are logic and display well 
established and functioning S&T cooperation systems with government S&T policies largely 
maintaining their supportive role and long-term relations with BIR (compare also with Section 
3.1, Figs.15-17), though not much can be commented regarding S&T policy dimension of SE 
vs. RU, since no filled questionnaire on S&T cooperation was received. Interestingly, graphs 
reflect well the differences in characteristics of countries, where public S&T financing 
represents higher proportion of overall financing (as in the case of CH, SE, IE and SI) in 
comparison to other countries (US and JP), where higher share of production of co-
publications appears to be governed by private R&D sector. In most countries however it is 
characteristic, that governmental S&T financing represents the strongest input for publications.  
 
Since countries have different S&T policy mixes in place and government S&T finances play 
variably important role in their overall S&T settings, the experiences of these countries and 
thorough comparative analysis of their strengths could be interesting to study more closely 
with regard to the indicated effectiveness (or relative inefficiency on the other hand) of their 
S&T policies for cooperation with BIR. Ideas for explaining possible reasons for positioning of 
countries in the GERD vs. co-publication matrix could be drawn also from deliberations of 
previous chapters of this report. Further analysis of relations between co-publications and 
GERD is given in Section 3.5 in combination with overall assessment of "Input-Output" flows 
for S&T policy relevance. 
Comparative Report on S&T Cooperation of ERA Countries with BR, IN & RU November 2009 
79/82
ANNEX 3 - Questionnaire on countries' cooperation in science and 
technology with Brazil India and Russia  
1. Does your government promote cooperation in science, technology, research and/or 
innovation with Russia/India/Brazil? 
 
Yes 
 
No 
 
 If yes, is there a cooperation agreement and if so when was it signed? 
 
Yes Date when the agreement was signed:       
Date when it was renewed (if applicable):       
Russian/Indian/Brazilian partner institution/organisation:  
 
No 
 
 If yes, is the agreement active (planned activities are being carried out)? 
 
Yes 
 
No 
 
2. Please describe the major objectives of your governments’ S&T cooperation with 
Russia/India/Brazil: 
 
3. What are the main instruments of your government to promote and support S&T 
cooperation with Russia/India/Brazil (incl. mobility, project support, framework 
setting)? 
 
1.       
2.       
3.       
4.       
5.       
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4. What are the main thematic priorities of your government for S&T cooperation with 
Russia/India/Brazil? 
 
1.       
2.       
3.       
4.       
5.       
5. Is there a general tendency of your government… 
 
…to reconsider S&T cooperation with Russia/India/Brazil? 
 
…to enhance S&T cooperation with Russia/India/Brazil? 
 
…to reduce S&T cooperation with Russia/India/Brazil? 
 
6. Have there been any strategic initiatives by your government to strengthen the S&T 
cooperation with Russia/India/Brazil within the past 3 years?  
 
Yes 
 
No 
 
 If yes, please describe them briefly: 
 
7. Are there any strategic initiatives of your government planned to strengthen the S&T 
cooperation with Russia/India/Brazil within the coming 5 years?  
 
Yes 
 
No 
 
 If yes, please describe briefly the state of discussion: 
 
8. Does your government have a general strategy towards Russia/India/Brazil or the 
region in general? 
 
Yes 
 
No 
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 If yes, does it include S&T cooperation? 
 
Yes 
 
No 
 
 If yes, please describe briefly the strategy of your country towards Russia/India/Brazil as 
regards S&T cooperation: 
 
9. Do you have institutions/actors located in Russia/India/Brazil with the purpose of 
promoting scientific/academic cooperation, including education cooperation and 
exchange, with Russia/India/Brazil (e.g. at the Embassies)? 
 
Yes 
 
No 
 
 If yes, please state who these organisations are and what their task is: 
 
10. What are the most important challenges with regard to S&T cooperation with 
Russia/India/Brazil? 
 
11. Please comment on the most important experiences/insights/lessons learnt from your 
S&T cooperation with Russia/India/Brazil: 
 
12. Has there been any evaluation of S&T cooperation with Russia/India/Brazil in your 
country within the past 3 years? 
 
Yes 
 
No 
 
 If yes, please describe the process/outcomes (please attach the evaluation report, if 
available): 
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13. Please briefly describe up to 5 examples of S&T cooperation with Russia/India/Brazil 
and comment on how they were successful/unsuccessful (this could include university 
cooperation, joint projects or labs, government cooperation etc.)? 
 
1.       
2.       
3.       
4.       
5.       
14. Do you support the idea of exploring options for an enhanced coordination or joint 
approaches/action of Member States’/Associated Countries’ activities towards 
Russia/India/Brazil (without prejudice to the official position of your country)? 
 
Yes 
 
No 
 
 If yes, name the major issues where Member States/Associated Countries could benefit 
from a coordination of their activities or joint action? 
a)  Issues as regards setting a joint framework for Member States’/Associated Countries’ S&T 
activities (e.g. mobility, IPR, investments, etc.): 
 
1.       
2.       
3.       
4.       
5.       
b)  Topics for multilateral S&T cooperation of different Member States/Associated Countries 
with Russia/India/Brazil: 
 
1.       
2.       
3.       
4.       
5.       
 If no, please state briefly your reasons below: 
 
15. Please add any other comments you might have below: 
 
Thank you very much for your cooperation!
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Abstract 
Information on the means and extent of ERA countries' S&T cooperation with BR, IN and RU (BIR) is 
fragmented and not readily available. To obtain better insights into ERA countries' international S&T 
cooperation with these countries, a questionnaire based approach was developed through the CREST 
Working Group on Internationalisation of R&D, focused on ERA countries' policies on 
internationalisation of S&T. Based on analysis of questionnaire responses and further analytical work 
this report provides an overview of countries' S&T cooperation policies, their dynamics, government 
strategies and related experiences with BIR in the period 2008-2009. It aims also to identify good 
practices, common objectives and open questions in the EU public S&T cooperation with BIR with the 
aim of facilitating transnational coordination of certain internationalisation policies with these third 
countries. The original questionnaire data has been summarised and used to produce some composite 
indicators, which served as a basis for an overall comparative assessment. 23 completed sets of 
questionnaires and an additional single questionnaire had been received covering 21 MS representing 
approximately 75% of MS and 3 AC representing 60% of the addressed countries. A new assessment 
and benchmark methodology was developed for a thorough analysis of the questionnaire responses 
based on the quantification of numerous qualitative responses. Two models describing corresponding 
composite quantitative indicators were introduced for comparison of intensity of ERA countries' 
governmental S&T cooperation with BIR. Model 1 - Index "Degree of Networking" based on policy 
instruments implemented for international S&T cooperation with BIR in ERA countries; and Model 2 - 
Index "Cooperation Status" a composite indicator summing up information on ERA countries' S&T 
cooperation policy dynamic, institutional capacity and related policy measures, and practical 
implementation of S&T cooperation policies with BIR, together describing the overall S&T cooperation 
policy implementation framework for S&T internationalisation with BIR. Since the two models and 
indexes supplement each other, calculated numeric values for ERA countries were combined and the 
composite quantitative indicator used to assess the relevance of introduced policy measures named 
"Intensity of Cooperation" was introduced for integrated assessment of ERA countries' international 
S&T cooperation. It was then related with countries' GERD as a proxy indicator for financial inputs and 
with scientific co-publications as the output indicator. On this basis, ERA countries were benchmarked. 
Further comparative assessment of practical impacts of introduced policies on internationalisation of 
S&T cooperation with BIR was performed, based on comparisons of questionnaire data with the 
additional information obtained via data mining. Comparisons with information obtained via the 
Thomson Reuters Scientific ISI Web of Knowledge - ISI Science Citation Index (Expanded), Eurostat 
and EC, DG RTD Regional Key Figures Databases supported assessment of underlying reasons for 
good S&T cooperation practices. The report summarizes the lessons learnt from comparative 
perspective, addressing good practices in international S&T cooperation with BR, IN and RU, and, 
where possible, underlying reasons for successful practices. 
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